
SAF-RC-232
100-IU-2 & 100-IU-6 Remaining
Waste Sites - Soil Full Protocol

FINAL VALIDATION PACKAGE

COMPLETE COPY OF VALIDATION PACKAGE TO:

Kathy Wendt H4-21 KW 6/9/14
INITIALDATE

COMMENTS:

SDG X0045 SAF-RC-232

Sample Location: 100-D-75:2



Date: 2 June 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-1U-2 & 100-1U-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

1 00-D-75:2
Subject: Inorganic - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 1
J1T354 5/8/14 Soil C See note 1

1 - Metals by 6010C & mercury by 7471 B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

- Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements
are as follows: Soil samples must be analyzed within 6 months for ICP metals
and 28 days for mercury.

All holding times were acceptable.
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Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged
"UJ". Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged "UJ"
and all detects less than ten times the absolute value of the blank are qualified as
estimates and flagged "J". If the sample results are greater than ten times the absolute
value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

One field blank (J1T354) was submitted for analysis. Thirteen analytes were detected
in the field blank. Under the WCH statement of work, no qualification is required.

- Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess the effect
of the matrix on the ability to accurately quantify sample concentrations. Recoveries
must fall within the range of 75% to 125%. Samples with a recovery of less than 30%
and a sample result below the IDL are rejected and flagged "UR". Samples with a
recovery of 30% to 74% and a sample result less than the IDL are qualified "UJ".
Samples with a recovery of greater than 125% or less than 74% and a sample result
greater than the IDL are qualified as estimates and flagged "J". Finally, for samples with
a recovery greater than 125% and a sample result less than the IDL, no qualification is
required.

Due to matrix spike recoveries outside QC limits, all potassium (133%), sodium (159%)
and zinc (153%) results were qualified as estimates and flagged "J".

All other accuracy results were acceptable.
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- Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between the
recoveries of matrix spike duplicate (MSD) analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and replicate
activities (concentrations) are greater than five times the CRDL and the RPD is less
than 30%, no qualification is required. If either activity (concentration) is less than five
times the CRDL, the RPD control limit is less than or equal to two times the CRDL. If
the RPD is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

Due to RPDs outside QC limits all aluminum (33.6%), antimony (61.8%), barium
(51.3%), calcium (51.3%), chromium (35.7%), cobalt (50.6%), copper (48.5%), iron
(48%), magnesium (44.4%), manganese (51.4%), silicon (32.2%), vanadium (55.7%)
and zinc (32.8%) results were qualified as estimates and flagged "J".

All other laboratory duplicate results were acceptable.

Field Duplicate

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. The
RPDs for barium (52.4%), calcium (49.3%), iron (32.2%), lead (56.9%), sodium (45.3%)
and vanadium (38.2%) were outside QC limits. Under the WCH statement of work, no
qualification is required. All other field duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. All results met the
RQL.

Completeness

Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to matrix spike recoveries outside QC limits, all potassium (133%), sodium
(159%) and zinc (153%) results were qualified as estimates and flagged "J".

" Due to RPDs outside QC limits all aluminum (33.6%), antimony (61.8%), barium
(51.3%), calcium (51.3%), chromium (35.7%), cobalt (50.6%), copper (48.5%), iron
(48%), magnesium (44.4%), manganese (51.4%), silicon (32.2%), vanadium
(55.7%) and zinc (32.8%) results were qualified as estimates and flagged "J".

Data flagged "J" indicates that the associated concentration is an estimate, but under
the WCH statement of work, the data may be usable for decision-making purposes. All
other validated results are considered accurate within the standard error associated
with the methods.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOE/RL-96-22, Rev. 5, 100 Area RemedialAction Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH validation
SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the sample quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration was
greater than the IDL but less than the CRDL and is considered an estimated
value.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications (i.e., usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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INORGANICS DATA QUALIFICATION SUMMARY*

SDG: X0045 REVIEWER: Project: 100-D-75:2 PAGE 1 OF 1
ELR

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Potassium J All MS recovery
Sodium
zinc
Aluminum J All RPD
antimony
barium
calcium
chromium
cobalt
copper
iron
magnesium
manganese
silicon
vanadium
zinc

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.

U-
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 27, 2014

Client SDG: X0045

Client Sample ID: JIT349 Project: WCHN00213
Sample ID: 348427001 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:50
Receive Date: 09-MAY-14
Collector: Client
Moisture: 1.77%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA

SW846 7471 B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00701
Metals Analysis-ICP
ICP METALS 6010TR Close-out Lis "Dry Weight Corrected"
Aluminum C 5900 C
Antimony 3.08
Barium * 86.0
Beryllium 0.802
Boron B 2.97
Cadmium 0.788
Calcium * 4900
Chromium * 8.36
Cobalt * . 13,3
Copper 20.4
Iron * 21900
Lead 11.7
Magnesium . 4010
Manganese * 339
Molybdenum 1.02
Nickel * 9.66
Potassium N 1290
Silicon * 1260
Sodium *N 284
Vanadium N 67.5
Zinc *N 140
Arsenic DU 4.46
Silver DU 0.891
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.325
The following Prep Methods were performed:
Method Description
SW846 3050B lCP-MS 3050BS PREP
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C

0.00398 0.0119 mg/kg

6.06
0.294

0.0891
0.0891

0.891
0.0891

7.13
0.134
0.134
0.267

7.13
0.294
7.58

0.178
0.178
0.134
5.71
1.34
6.24

0.0891
0.357

4.46
0.891

0.325

17.8
0.891
0446
0.446

4.46
0446
22.3

0.446
0.446
0.891

22.3
0.891

26.7
0.891
0.891
0.446
22.3
8.91
22.3

0,446
0.891
26.7
4.46

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

Analyst
JXM5
KXP3
KXP3

Date
05/22/14
05/16/14

I NORI 05/21/14 1153 1389189

I JWJ
I
I

t

10 JWi
10

05/27/14 1059 1387429

05/27/14 1302 1387429

2 SKJ 05/22/14 1641 1390099

Time
0730
1000

Prep Batch
1390098
1387287

05/16/14 1000 1387428

Page 77 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 27, 2014

Client SDG: X0045

Client Sample ID: JIT350 Project: WCHN00213
Sample ID: 348427002 Client ID: WCHNO01
Matrix: SOIL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY-14
Collector Client
Moisture: 1.17%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Mercury Analysis-CVAA
SW846 7471 B Mercury in Solid "Dry Weight Corrected"
Mercury B 0.00441
Metals Analysis-ICP
ICP METALS 601 OTR Close-out Lis "Dry Weight Corrected"
Aluminum * 6460
Antimony * 3.64
Barium 75.1
Beryllium 0.907
Boron B 1.65
Cadmium 0.991
Calcium * 6220
Chromium 8.12
Cobalt 15.3
Copper * 3 20.1
Iron * 3 24100
Lead * 10.7
Magnesium * 4960
Manganese * 326
Molybdenum 1.12
Nickel * 11.7
Potassium *N 1550
Silicon * 1370
Sodium N 307
Vanadium *N 73.8
Zinc N 78.9
Arsenic DU 4.68
Silver DU 0.937
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.313
The following Prep Methods were performed:
Method Description
SW846 3050B ICP-MS 305OBS PREP
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C

0.00405 0.0121 mg/kg

6.37
0.309

0.0937
0.0937
0.937

0.0937
7.49

0.141
0.141
0.281

749
0.309

7.96
0.187
0,187
0.141

6.00
1.41
6.56

0.0937
0.375
4.68

0.937

18.7
0.937
0.468
0.468
4.68

0.468
23.4

0.468
0.468
0.937
23.4

0.937
28.1

0,937
0,937
0.468
23.4
9.37
23.4

0.468
0.937

28.1

4,68

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.313 1.00 mg/kg

Analyst
JXM5
KXP3
KXP3

Date
05/22/14
05/16/14
05/16/14

I NORI 05/21/14 1202 1389189

10 JWJ
1

05/27/14 1112 1387429

05/27/14 1314 1387429

2 SKI 05/22/14 1711 1390099

Time Prep Batch
0730 1390098
1000 1387287
1000 1387428

Page 79 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil

Report Date: May 27, 2014

Client SDG: X0045

Client Sample ID: JIT351 Project: WCHN00213
Sample ID: 348427003 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector Client
Moisture: 3.85%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA
SW846 747 1B Mercury in Solid "Dry Weight Corrected"
Mercury 0.0145 0.0038 0.0113 mg/kg I NORI 05/21/14 1203 1389189 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out LI "Dry Weight Corrected"
Aluminum : 3420 6.02 17.7 mg/kg I JWJ 05/27/14 1120 1387429 2
Antimony U 01.33 0.292 0,886 mg/kg I
Arsenic U .443 0.443 2.66 mg/kg I
Barium * 39.0 0.0886 0.443 mg/kg I
Beryllium B 0,345 0.0886 0.443 mg/kg I
Boron B 2.05 0.886 4.43 mg/kg I
Cadmium B 0.386 0,0886 0.443 mg/kg I
Calcium * 2380 7.09 22.1 mg/kg I
Chronnum * 6.10 0.133 0.443 mg/kg I
Cobalt * 3 6.76 0.133 0.443 mg/kg I
Copper 21.3 0.266 0.886 mg/kg I
Iron 11700 7.09 22.1 mg/kg I
Lead * 46.9 0,292 0.886 mg/kg I
Magnesium ' 2370 7.53 26.6 mg/kg 1
Manganese * 181 0.177 0.886 mg/kg I
Molybdenum B 0.569 0.177 0.886 mg/kg I
Nickel * 6.59 0.133 0.443 mg/kg I
Potassium *N : 589 5.67 22.1 mg/kg I
Silicon * 1 1090 1.33 8.86 mg/kg I
Sodium *N T 208 6.20 22.1 mg/kg I
Vanadium *N 32.1 0.0886 0.443 mg/kg I
Zinc N 63.6 0.354 0.886 mg/kg I
Silver DU 0.886 0.886 4.43 mg/kg 10 JWJ 05/27/14 1317 1387429 3
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.306 0.306 1.00 mg/kg 2 SKJ 05/22/14 1715 1390099 4

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SWs46 3050B ICP-MS 3050BS PREP
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C

JXM5
KXP3
KXP3

05/22/14
05/16/14
05/16/14

0730 1390098
1000 1387287
1000 1387428

Page 81 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 27, 2014

Company:
Address :

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT352 Project: WCHN00213
Sample ID: 348427004 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:40
Receive Date: 09-MAY-14
Collector: Client
Moisture: 2.08%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA
SW846 7471 B Mercury in Solid "Dry Weight Corrected"
Mercury 0.0238 0.00378 0.0113 mg/kg I NORI 05/21/14 1205 1389189 1
Metals Analysis-ICP
ICP METALS 6010TR Close-out List "Dry Weight Corrected"
Aluminum T 4480 6.66 19.6 mg/kg I JWJ 05/27/14 1123 1387429 2
Antimony * 3 1.52 0.323 0.980 mg/kg I
Arsenic U 0.490 0,490 2.94 mg/kg I
Barium * 54.0 0.098 0.490 mg/kg I
Beryllium 0.517 0.098 0,490 mg/kg I
Boron B 3.23 0.980 4.90 mg/kg I
Cadmium 0.643 0.098 0.490 mg/kg I
Calcium *3 3860 7.84 24.5 mg/kg I
Chromium * T 5.07 0.147 0.490 mg/kg I
Cobalt * 10.9 0.147 0.490 mg/kg I
Copp 24.0 0,294 0.980 mg/kg I
Iron * 15600 7.84 24.5 mg/kg I
Lead * 89.2 0,323 0.980 mg/kg I
Magnesium 3 5250 8.33 29.4 mg/kg I
Manganese * ^5 245 0.196 0.980 mg/kg I
Molybdenum B 0.609 0.196 0.980 mg/kg I
Nickel * 11.8 0.147 0.490 mg/kg I
Potassium *NY 873 627 24.5 mg/kg I
Silicon . 1 917 1.47 9.80 mg/kg I
Sodium *N 380 6.86 24.5 mg/kg I
Vanadium IN 32.4 0,098 0.490 mg/kg 1
Zinc *N 125 0.392 0.980 mg/kg I
Silver DU 0.980 0.980 4.90 mg/kg 10 JWJ 05/27/14 1326 1387429 3
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.310 0.310 1.00 mg/kg 2 SKJ 05/22/14 1718 1390099 4
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C

JXM5 05/22/14
KXP3 05/16/14
KXP3 05/16/14

0730 1390098
1000 1387287
1000 1387428

Page 83 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 558-8171 - www.ge com

Certificate of Analysis
Report Date: May 27, 2014

Company:
Address:

Contact:
Project:
Client Sample ID:
Sample ID:
Matrix:
Collect Date:
Receive Date:

Collector
Moisture:

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

JIT353
348427005
SOIL
08-MAY-14 09:10
09-MAY- 14
Client
2.91%

Client SDG: X0045

Project: WCHN00213
Client ID: WCHN001

Parameter Qualifier Result

Mercury Analysis-CVAA
SW846 7471 B Mercury in Solid "Dry Weight Corrected"
Mercury U 0.00414
Metals Analysis-ICP
ICP METALS 601OTR Close-out List "Dry Weight Corrected"
Aluminum 3810
Antimony S 2.53
Barium 66.7
Beryllium 0.540
Boron B 1.67
Cadmium 0.598
Calciumr 3940
Chromium : 4.30
Cobalt * 8.52
Copper T 1 17.8
Iron * 16200
Lead * 26.1
Magnesium * 2260
Manganese * ' 181
Molybdenum B 0.770
Nickel * 5.58
Potasium *N 844
Silicon * 1130
Sodium *N 330
Vanadium *N) 47.3
Zinc *N 51.4
Arsenic DU 4.97
Silver DU 0.994
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.319

DL RL Units DF Analyst Date Time Batch Method

0.00414 0.0124 mg/kg

6.76
0.328

0.0994
0.0994

0.994
0.0994

7.95
0.149
0.149
0.298

7i95
0.328

8.45
0.199
0.199
0.149

6.36
1.49
6.96

0.0994
0.398

4.97
0.994

0.319

19.9
0.994
0.497
0.497

4.97
0.497

24.9
0.497
0.497
0,994
24,9

0.994
29.8

0.994
0.994
0.497

24,9
9.94
24.9

0.497
0.994

29.8
4.97

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1,00 mg/kg

I NORI 05/21/14 1207 1389189 1

1 JWJ 05/27/14 1125 1387429
I
I

t
I

I

10 IWJ 05/27/14 1329 1387429
to

2 SK) 05/22/14 1722 1390099

The following Prep Methods were performed:
Method Description
SW846 30508 ICP-MS 3050BS PREP
SW846 3050B ICP-MS 3050BS PREP
SW846 3050B SW846 3050B Prep for 6010C

Analyst
JXM5
KXP3
KXP3

Date
05/22/14
05/16/14
05/16/14

Time Prep Batch
0730 1390098
1000 1387287
1000 1387428

Page 85 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN 114-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 27, 2014

Client SDG: X0045

Client Sample ID: JIT354 Project: WCHN00213
Sample ID: 348427006 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:02
Receive Date: 09-MAY-14
Collector: Client
Moisture: <0.1%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Mercury Analysis-CVAA

SW846 747 lB Mercury in Solid "Dry Weight Corrected"
Mercury U 0.0039
Metals Analysis-ICP
ICP METALS 601 0TR Close-out List "Dry Weight Corrected"
Aluminum 153
Antimony -U 0.306
Arsenic U 0,464
Barium * _ 2.75
Beryllium U 0.0928
Boron U 0.928
Cadmium U 0.0928
Calcium * 40.5
Chromium *U . 0.139
Cobalt U 0,139
Copper :U 1 0.278
Iron . 648
Magnesium B 16.9
Manganese a 3 7.66
Molybdenum U 0.186
Nickel *B 0.243
Potassium *N T 56.3
Silicon * 258
Silver U 0.0928
Sodium *BN 7 10.6
Vanadium 'N 0.683
Zinc N 3.33
Lead 1.07
Metals Analysis-ICP-MS
SW846 3050B/6020A Selenium "Dry Weight Corrected"
Selenium DU 0.296

0.0039 0.0116 mg/kg

6.31
0.306
0.464

0.0928
0.0928

0,928
0.0928

7.42
0.139
0.139
0,278
7.42
7.89

0.186
0.186
0.139

5.94
1.39

0.0928
6.50

0.0928
0.371
0.306

0.296

18.6
0.928

2.78
0.464
0.464

4.64
0.464

23.2
0.464
0.464
0.928
23.2
27.8

0.928
0.928
0,464

23.2
9.28

0.464
23.2

0.464
0.928
0.928

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.00 mg/kg

I NORI 05/21/14 1212 1389189 1

1 JWJ 05/27/14 1128 1387429 2

I 19/1 05/27/14 1447 1387429 3

2 SKI 05/22/14 1726 1390099 4

The following Prep Methods were performed:
Method
SW846 3050B
SW846 3050B
SW46 3050B

Description
ICP-MS 3050BS PREP
ICP-MS 3050BS PREP
SW846 3050B Prep for 6010C

Analyst
JXMS5
KXP3
KXP3

Date
05/22114
05/16/14
05/16/14

Time Prep Batch
0730 1390098
1000 1387287
1000 1387428
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Metals Fractional Narrative
WC-HANFORD, INC. (WCHN)

SDG X0045

Sample Analysis

Client ID
JIT349
JIT350
J1T351

J1T352
J1T353
J1T354
Method Blank (MB) ICP

Laboratory Control Sample (LCS)

348427001(JIT349L) Serial Dilution (SD)

348427001(JIT349D) Sample Duplicate (DUP)

348427001(J1T349S) Matrix Spike (MS)

348427001(J1T349PS) Post Spike (PS)

Method Blank (MB) ICP-MS

Laboratory Control Sample (LCS)

34842700 1(JI T349L) Serial Dilution (SD)

348427001(J1T349D) Sample Duplicate (DUP)

348427001 (J1T349S) Matrix Spike (MS)

Method Blank (MB) CVAA

Laboratory Control Sample (LCS)
348427001(J1T349L) Serial Dilution (SD)

348427001(J1T349D) Sample Duplicate (DUP)

348427001(J1T349S) Matrix Spike (MS)

The samples in this SDG were analyzed on a "dry weight" basis.

Method/Analysis Information

Analytical Batch: 1387429, 1390099 and 1389189
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Sample ID

348427001
348427002
348427003

348427004

348427005
348427006

1203087187
1203087188

1203087194

1203087192

1203087193

1203096618

1203093991

1203093992

1203093995

1203093993

1203093994

1203091619

1203091620

1203091623

1203091621

1203091622



Prep Batch : 1387428, 1390098 and 1389186

Standard Operating GL-MA-E-013 REV# 22, GL-MA-E-009 REV# 23, GL-MA-E-
Procedures: 014 REV# 25 and GL-MA-E-010 REV# 27

Analytical Method: SW846 3050B/6010C, SW846 3050B/6020A and SW846
7471B

Prep Method: SW846 3050B and SW846 747 1B Prep

Preparation/Analytical Method Verification

The SOP stated above has been prepared based on technical research and testing
conducted by GEL Laboratories, LLC and with guidance from the regulatory documents
listed in this "Method/Analysis Information" section.

System Configuration

The Metals analysis-ICP was performed on a PE 7300 Optima radial/axial-viewing
inductively coupled plasma atomic emission spectrometer. The instrument is equipped
with a Burgener nebulizer, cyclonic spray chamber, and yttrium or scandium internal
standard. Operating conditions for the ICP are set at a power level of 1500 watts. The
instrument has a peristaltic pump flow rate of 1.4L/min, argon gas flows of 15 L/min and

0.2 L/min for the torch and auxiliary gases, and a flow setting of 0.65L/min for the
nebulizer.

The Metals analysis - ICPMS was performed on a Perkin Elmer ELAN DRC-e
inductively coupled plasma mass spectrometer (ICP-MS). The instrument is equipped
with a cross-flow nebulizer, quadrupole mass spectrometer, and dual mode electron
multiplier detector, and dynamic reaction cell. The DRC-e uses a dynamic reaction cell to
eliminate polyatomic interferences. Internal standards of scandium, germanium, indium,
tantalum, and/or lutetium were utilized to cover the mass spectrum. Operating conditions
are set at 1400W power and combined argon pressures of 3607 kPa for the plasma and
auxiliary gases, and 0.85 L/min carrier gas flow, and an initial lens voltage of 5.2.

The Metals analysis-Mercury was performed on a Perkin-Elmer Flow Injection Mercury

System (FIMS- 100) automated mercury analyzer. The instrument consists of a cold vapor
atomic absorption spectrometer set to detect mercury at a wavelength of 253.7 nm.
Sample introduction through the flow injection system is performed via a peristaltic
pump at 9 mL/min and nitrogen carrier gas rate of 80 mL/min.

Calibration Information

Instrument Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

CRDL/PQL Requirements
All PQL standards for 601 OC met the control limits with the exception of the analytes
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listed below. The sample concentrations were less than the MDL or greater than 2x the
PQL, so the data is not adversely affected. The PQL recovered high for lead, antimony,
and potassium for samples 348427001 (JIT349), 348427002 (JIT350), 348427003
(JIT35 1), 348427004 (J1T352) and 348427005 (JIT353)-ICP. For antimony, the initial
PQL passed within the limits. The closing PQL (PQLO3) analyzed after the batch was
2.2% higher than the 130% control limits. Samples 348427003 and 348427004 were
affect. The data may be biased 2% high at the low level concentration.

ICSAJICSAB Statement
All interference check samples (ICSA and ICSAB) associated with this SDG met the
established acceptance criteria.

Continuing Calibration Blanks (CCB) Requirements
All continuing calibration blanks(CCB) bracketing this SDG met the acceptance criteria.

Continuing Calibration Verification (CCV) Requirements
All continuing calibration verifications (CCV) bracketing this SDG met the acceptance
criteria.

Quality Control (OC) Information

Method Blank (MB) Statement
The MBs analyzed with this SDG met the acceptance criteria.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

Quality Control (QC) Sample Statement
The following samples were selected as the quality control (QC) samples for this SDG:
348427001 (JIT349)-ICP, ICP-MS and CVAA.

Matrix Spike (MS) Recovery Statement
The percent recoveries (%R) obtained from the MS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The
matrix spike recovery failed outside of the control limits for potassium, sodium,
vanadium, and zinc. 1203087193 (JIT349)-ICP.

Duplicate Relative Percent Difference (RPD) Statement
The RPD obtained from the designated sample duplicate (DUP) is evaluated based on
acceptance criteria of 20% when the sample is >5X the contract required reporting limit
(RL). In cases where either the sample or duplicate value is less than 5X the RL, a control
of RL is used to evaluate the DUP results. The sample and sample duplicate % RPD
failed outside the control limits for sodium, barium, copper, aluminum, antimony,
calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, silicon,
vanadium and zinc. 1203087192 (J1 T349)-ICP.
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Post Spike (PS) Recovery Statement
The percent recoveries (%R) obtained from the PS analyses are evaluated when the
sample concentration is less than four times (4X) the spike concentration added. The PS
met the recommended quality control acceptance criteria for percent recoveries for all
applicable analytes and verifies the absence of matrix interferences in the post-digested
sample.

Serial Dilution % Difference Statement
The serial dilution is used to assess matrix suppression or enhancement. Raw element
concentrations 25x the IDL/MDL for CVAA, 50X the IDL/MDL for ICP and IOOX the
IDL/MDL for ICP-MS analyses are applicable for serial dilution assessment. All
applicable analytes met the established acceptance percent difference criteria.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date
and time from sample collection of sample receipt. Those holding times expressed in
hours are calculated in the AlphaLIMS system. Those holding times expressed as days
expire at midnight on the day of expiration. All samples in this SDG met the specified
holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Method SW-846 3050B is not a
total digestion technique for most samples. It is a very strong acid digestion that will
dissolve almost all elements that could become environmentally available. By design,
elements bound in silicate structures are not normally dissolved by this procedure as they
are not usually mobile in the environment.

Sample Dilutions
Dilutions are performed to minimize matrix interferences resulting from elevated mineral
element concentrations present in solid samples and/or to bring over range target analyte
concentrations into the linear calibration range of the instrument. Samples required
dilutions in order to minimize suppression due to matrix interferences. Samples were
diluted in order to bring raw values within the linear range of the instrument, and for the
analytes interfered with, in order to ensure that the inter-element correction factors were
valid. These samples were suppressed for silver and arsenic. 348427001 (J1T349),
348427002 (JIT350), 348427003 (J1T351), 348427004 (J1T352), 348427005 (JIT353)
and 348427006 (J1T354)-ICP. The ICPMS solid samples in this SDG were diluted the
standard two times. ICP-MS.

Preparation Information
The samples in this SDG were prepared exactly according to the cited SOP.

Miscellaneous Information
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Electronic Packaging Comment
This data package was generated using an electronic data processing program referred to

as virtual packaging. In an effort to increase quality and efficiency, the laboratory has

developed systems to generate all data packages electronically. The following change
from traditional packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files.

Presently, all initials and dates are present on the original raw data. These hard copies are

temporarily stored in the laboratory. An electronic signature page inserted after the case

narrative will include the data validator's signature and title. The signature page also
includes the data qualifiers used in the fractional package. Data that are not generated
electronically, such as hand written pages, will be scanned and inserted into the electronic
package.

Data Exception (DER) Documentation
Data exception reports are generated to document any procedural anomalies that may
deviate from referenced SOP or contractual documents. Data exception reports are

included in the Miscellaneous Data section of the package. A data exception report was

not required for this SDG. The following DER was generated for this SDG: 1297409.

Additional Comments
Additional comments were not required for this SDG.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis
has met all of the requirements of the NELAC standard unless otherwise noted in the

analytical case narrative.

Review Validation:

GEL requires all analytical data to be verified by a qualified data validator. In addition,
all data designated for CLP or CLP-like packaging will receive a third level validation

upon completion of the data package.

The following data validator verified the information presented in this case
narrative:

Reviewer: Date:
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GEL Laboratories LLC
Form GEL-DER

Originator's Name:
Jerry Wigfall

DER Report No.: 1297409
Revision No.: I

27-MAY-14

Data Validator/Group Leader:
Jamie Johnson 27-MAY-14

Page 1
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DATA EXCEPTION REPORT

Mo.Day Yr. Division: Quality Criteria: Type:
27-MAY-14 Industrial Specifications Process

Instrument Type: Test I Method: Matrix Type: Client Code:
ICP SW846 30501/80 10C Solid WCHN

Batch 10: Sample Numbers:
1387429 See Below

Potentially affected work order(s)(SDG): 348423(X0044),348427(X0045),348428(X0046)

Application Issues:
Failed RPD for DUP
Failed Recovery for MS/PS
Specification and Requirements DER Disposition:
Exception Description:

1. Failed Recovery for MS/PS: 1. The matrix spike recovery failed outside of the control limits for silicon,
barium, potassium, sodium, vanadium, zinc, molybdenum, nickel,

QC 1203087190MS,1203087193MS, selenium, silver, tin, arsenic, beryllium, boron, cadmium, chromium, cobalt,
copper, lead and antimony. The post spike passed the required control

12030872",q___ limits for all analytes. This verifies the absence of a matrix interference.
Per GEL's accredited methods and SOPs, a corrective action is not

2. Failed RPD for DUP: required and the data is qualified and reported.

QC 1203087189DUP, 2. The sample and sample duplicate % RPD failed outside the control
limits for sodium, barium, copper, aluminum, antimony, calcium, chromium,

1203087192DUP, cobalt, Iron, lead, magnesium, manganese, nickel, potassium, silicon,
vanadium and zinc due to possible sample non-homogeneity and/or

1203087195DUP matrix interference. Per GEL's accredited methods and SOPs, a
corrective action is not required and the data is qualified and reported.

3. Closing PQL failure (POLO3)
3. The initial PQL passed within the limits for antimony. The closing PQL
(PQL03) analyzed after the batch was 2.2% higher than the 130% control
limits. Samples 348427003, 348427004, 348428001, and 348428002 were
affect. The data may be biased 2% high at the low level concentration.



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Rc-232-o1 j Page

Collector Company Contact Telephone No. Project Coodinator Price Code Data Turnaround

6q 5 V ,V -\ Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No.
100-4U-2 & 100-IU-6 Remaining Waste Sites 100-D-75-2 Confirmatory Sampling RC-232

Ice Chest No. Field Logbook No. MOA hethod of Shipment

c - '1- EL-1667-01 C10D72A000 e Carer
Shipped To Offste Property No. lit of LadtngMIr Bil No.

GEL Laboratories Chartston A tIiOO ___

Other Labs Shipped To
Cati4C CoCl4C Cool4C Coti4C

Preservation

Type of Container GJP aG aG aG

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Container(s) 1 1 1 1

NkeVolume 125mL 125mL 125* 125m

Special Handling and/or Storage see own (1) TPH-te
Cool 4C Sample Analysis SPKd Rare.- PC8ia-e PA#U-8310

kau WTP$1-D

Sample No. Matrix Sample Date Sample Time ; -

J1T349 SOIL Ile 4
J1T350 SOIL : 7 'A.
J1T351 SOIL e 0 *

J1T352 SOIL \ C o 0 (

J1T353 SOIL c CZ \ '5 g
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

R*e shed Sy/Rmed Frm DeteM / 3! Rocwed Sylsfared in Defme \03b (1) lCP Metlts - 10TR (Cose-rout List) (Alumnum, Antimony, ArenIc, Baum. BewyMium, Boron. Cadmium.
Calium. Cmrcmani. Cobalt Copper, Iron, Lead, Magnatswm Manganese Mdybdenurn. ckk Polassan,

-________________________._______ Selenn SMcon. Silver. Sodim. Vanadum, Zinc). Mercury -7471 - (CV) #MtAwy
BW__m _d From \B- DOWT;Iemd

Rei~Ma ~atrrwIFrom Deadomi e De.4 im

Requished BSyARfvved From DaLeinm Racqvd BWVred In DwArrwm

kegnqwpshAd ay/Ramoved Rom oaiemrme ARc=YW 5yalored In Dawrem

Raigsthd ByIRenoed From DalwrTme Recaed eylstcred hi Daleinww

FINAL SAMPLE JD * D By
DISPOSITION

WCH-EE-011
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232061 TPOP2*'
Collector Company Contact Telephone No. Projed coda' Price Code Data Turnaround

Joan Kessner 375-46M8 KESSNER. JH
Project DesIgnation Sampling Location sA No.

100-1U-2 & 100-LL-6 Remaining Waste Sites 100-D-75:2 Confirmatory Sampling RC-232
;ce Chest No. Field Logbook No. Method of Shipment

(.cco ~-oj( EL-1667-01 COD72A000 Comncal
Shipped To Of11lta Property N.II of Laowa/Afr GI No

GEL Laboratories CharIstn A (w_
Other Labs Shipped To

CISZ CAoiAC CoC Cc oC
Preservation

Type of Container C& aO &G s

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Contairjs) T 1 1

V4ona
Volume 'an- 125m1. 125t Izsrt

Special Handling and/or Storage
Zoo? 4C Sample Analysis - bre PCa. 8A0 PAm -310

Sample No. Matrix Sample Date Sample Time - - - - - - -

J1T354 SOIL O CA
d1T355

141.-ni0 5/ s,

CHAIN OF POSSESSION Sign/Print Nanes SPECIAL INSTRCTION$
RMmuqujtwd Btmavnd From oe '? 3 X- 8 1Ovre insenrnw \V S (1) fCP Metals - foloTR (CQo-out Ust (Mumnum, AnMony, Assnic, Batsm, Berytw. Boon Cadmum.

-\ Caldum . C/wromum Cc- a Coppr. Iron, Lead, "agnekn. Manganese MLy4o*nu Nicl. PQlasm.
I20S Seenium, Slicon, SWvm. Sq4um. Vanadium. Znc}; Merary - 7471 -(CVO {Merqxy)

9W ye prwed ROM XS/ By0OfleO I Samn k,

ka ckss v4k 7sc/a3 Er? EWEQ

Rak pusd Byulenned From DaCt/Te PAOy aDTE DeM

Rsnguished ByaRemTd From ceteWrn tcelved Bi4uetorc DIrnA

Relewixhed By/Rsmovd Frm Qtanenm Repavad Setmrid in

FINAL SAMPLE OsPrO SMO Owoed By OlwTaft
DISPOS-ON

WVVCH-EE-011
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: f - S DATA PACKAGE: 6 {
VALIDATOR: LAB: DATE:

SDG:

ANALYSES PERFORMED

-846/ICP SW-846/GFAA SW-846/Hg SW-846
Cyanide

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? ....... ........................................................... N................ Yes N/A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all instrum ents? ................................... ,......... . ... ... ... ... .... ... .. ... ... ... .... ... Yes /A

Initial calibrations acceptable? ................................................... .......... . ... ... ... ... ... ... ... ... .... ... ... ... .... ... Y es . o N /A

ICP interference checks acceptable?., ............................................. ..................................................... Y es N o N /A

ICV and CCV checks performed on all instruments?.............................................................................. Yes Nc N/A

ICV and CCV checks acceptable?....,......................................................................... . .. ... .... ... ... ... ... .... ... Y es N c N/A

Standards traceable? .............................................................. .............. ...... ,...................................... Y es N c N /A

Standards expired?.............,..........................................................-......................................................... Y es N N /A

Calculation check acceptable?................................................ . .... ... ... ... .... .. .... . . . . ... . .. . . ... .. . . ... ...... Yes No N/A

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E).... .............................. Yes No

ICB and CCB results acceptable? (Levels D, E) ................................................................................. Yes No N

Laboratory blanks analyzed? . . . .... ................. ... .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . ... . .. .  No N/A

Laboratory blank results acceptable? ............................................................................................... No N/A

Field blanks analyzed? (Levels C, D, E) ........................................................................................... . No N/A

Field blank results acceptable? (Levels C, D, E)... ......................................... ,..................................Ye No

Transcription/calculation errors? (Levels D, E)..................................................................................... Yes No

Comments:

4. ACCURACY (Levels C, D, and E)

M S/M SD sam ples analyzed? ........ ........................................................................ . :.................... ... N o N /A

MS/MSD results acceptable? ... . . . . . . . . . . . . . . . . . . . . . . . .... .. ... ... .... .. .... .... .. .. Yes N

MS/MSD standards NIST traceable? (Levels D, E)..................................... Yes N

MS/MSD standards expired? (Levels D, E) ........ ,.................................................... No

LCS/BSS samples analyzed?................................................................................ No N/A

LC S/B SS results acceptable?.......................................................... ...................................................... N o

Standards traceable? (Levels D , E).............................................................................................,........ Y es N o

Standards expired? (Levels D, E)................................................. Yes No

Transcription/calculation errors? (Levels D, E)................................................................................... Yes No

Perform ance audit sam ple(s) analyzed? ....................... ........................ .............................................. Yes N /A

Performance audit sample results acceptable?............................................... ... ... .... ... ... ... .... .. .... ... ... .... . Yes No

Comments: -t (y \( .5/ /)

4
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?........................................................ Yes N N/A

Duplicate results acceptable?............................................................................................... Yes N

M S/M SD standards NIST traceable? (Levels D, E)...............................................................................Yes No

MS/MSD standards expired? (Levels D, E) ...................................................-.......................... Yes No

Field duplicate RPD values acceptable?........................................,......................................................... Y es N/A

Field split RPD values acceptable?................................................. Yes No

Transcription/calculation errors? (Levels D, E)......... ............................... Yes No /,

Comments: (5ki'1 Q ~c r C cu C Z1 ~&

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution sam ples analyzed? .................................................................................................. Y es No N /A

ICP serial dilution %D values acceptable?............................................................. ........... ....... Yes No N/A

ICP post digestion spike required? ......................................... ............................................................. Y es N N /A

ICP post digestion spike values acceptable?.......................................................................................... Yes N N/A

Standards traceable? ............................................................................ ............................................. Y es N N /A

Standards expired?................................................................................................................... ............. Y es N N /A

Transcription/calculation errors?............................................... . ... .. ... .... . ... ... .... .. .... ... ... ... ... ....... Y es N N/

Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections perform ed as required? ............................................... . ... .... ... ... ... .... .. .... .. ..... ... .. .. Y es

Duplicate injection %RSD values acceptable?............ .......................................... Yes

Analytical spikes perform ed as required?................................................. . .. .... ... ... ... ... ... .... ... . . .... ... ... .. Yes

Analytical spike recoveries acceptable? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... .. .... .. Yes

Standards traceable? .............................................................................................................................. Y es

Standards expired?............................... .................. ........................................................................... Y es

MSA performed as required?......... . .... . . . . . . . . . ... ... .... ... ... .. ..... ... .  . .. .... .. Yes

M SA results acceptable?.......................................................................................................................... Y es

Transcription/calculation errors?............................................................ .. ... .... ... ... ... ... ... .... ... ... ... .... ... ... .. Y es

Comments:

N!

o N/

No N/

No N/A

No N/A

No N/A

No N/A

No N/

No N/

8. HOLDING TIMES (all levels)

Samples properly preserved?..............................................-.......... .. ... ... ... ... .... .. .... ... .. .... ... ... ... ..... ..  .Ye No N/A

Sample holding times acceptable?. .................................................. .. ... .... ... ... ... ... .... ... ... ... ... .... ... .. .Yes No N/A

Comments:

*1

, ,
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses? .................................... ..................................... N.............. . N/A

Results supported in the raw data? (Levels D, E).................................................................................. Yes N '

Sam ples properly prepared? (Levels D, E).................................................. ..... ................................. Yes N o

D etection lim its m eet RD L? .... ............. .................................................. N/A....................................... N o N /A

Transcription/calculation errors? (Levels D, E)............................................................... s N

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanford, Inc
2620 Fermi Aveni
MSIN H4-21
Richland, Washi

Contact: Joan Kessner

Workorder: 348427

Parmname

Metals Analysis - ICPMS
Batch 1390099 -

QC1203093993 348427001 DUP
Selenium

QC1203093992 LCS
Selenium

QC1203093991 MB
Selenium

QC1203093994 348427001 MS
Selenium

QC1203093995 348427001 SDIL
Selenium

Metals Analysis-ICP
Batch 1387429

QC1203087192 348427001 DUP
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

QC Summary
Report Date: May 27, 2014

Page I of a

Client SDG: X0045

NOM Sample Qual

Project Description: RC-232 Soil

QC Units RPD/D% REC% Range Anlet Date Time

DU 0.325 DU 0,328 mg/kg N/A

4.97 D 4.40 mg/kg

DU 0.325 mg/kg

5.06 DU 0.325 D

DU 0.286 DU

* 5900

* 3.08

DU 4.46

* 86.0

0.802

B 2.97

0.788

* 4900

* 8.36

* 13.3

* 20.4

* 21900

4.30 mg/kg

SKJ 05/22/14 16:44

88.5 (80%-120%)

83.9 (75%-125%)

1.62 ug/L N/A

* 4200

* 1.62

DU 4.79

* 50.9

0.499

B 2.23

B 0.477

* 2900

* 5.83

* 7.93

* 12.4

* 13400

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

(0%-10%)

33.6*

61.8*^

N/A

51.3*

46.6 ^

28.6 ^

49.3 A

51.3*

35.7*

50.6*

48.5*

48.0*

(0%-20%)

(+/-0.959)

(0%-20%)

(+/-0.479)

(+/-4.79)

(+/-0.479)

(0%-20%)

(0%-20%)

(0%-20%)

(0%-20%)

(0%-20/o)

05/22/14 16:29

05/22/14 16:26

05/22/14 16:48

05/22/14 16:56

JWJ 05/27/14 11:01

05/27/14 13:05

05/27/14 11:01
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 348427

Parmname

Metals Analysts-ICP
Batch 1387429

Client SDG: X0045

NOM

QC Summary
Project Description: RC-232 Soil Page 2 of 8

Sample Qual QC Units RPD/D% REC% Range Anist Date Time

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC)203087188 LCS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

*N

*

DU

*N

*N

*N

11.7 *

4010 *

339 *

1.02 B

9.66 *

1290 *

1260 *

0.891 DU

284 *

67.5 *

140 *

467

46.7

46.7

46.7

46.7

46.7

46.7

467

46.7

46.7

7.85

2550

200

0.626

6.50

837

1750

0.959

227

38.1

101

467

46.8

46.6

47.9

49.2

48.4

48.5

466

48.0

47.2

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

m/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

39.30

44.4 *

51.4*

48.1 ^

39.1*

42.8 *

32.2*

N/A

22.5*

55.7*

32.8*

(00/-20%) JWJ 05/27/14 11:01

(0%-20%/o)

(0%-20%)

(+/-0.959)

(0%-20%)

(00/-20%)

(0%//-20%)

(0%'o-20%)

(0%-20%)

(0%/-20%)

99.9 (80%-120%)

100 (80%-120%)

99.8 (80/.-120%)

103 (80%-120'/)

105 (80%-120%)

103 (80%-120/o)

104 (80%-l20/*)

99.7 (80%-120%)

103 (80%20% )

101 (80%-1200%)

05/27/14 13:05

05/27/14 11:01

05/27/14 10:25
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gol.com

Workorder: 348427

Parmname

Metal, Analysis-ICP
Batch 1387429

Client SDG: X0045

NOM

OC Summary
Project Description: RC-232 Soil Page 3 of 8

Sample Qual QC Units RPD/D% REC% Range Anist Date Time

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203087187 MB
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

46.7

467

46.7

467

46.7

46.7

46.7

467

467

46.7

467

46.7

46.7

48.5

465

48.1

480

48.2

47.4

47.7

498

442

48.0

482

49.2

49.7

U

U

U

U

U

U

U

U

6.09

0.296

0.448

0.0896

0.0896

0.896

0.0896

7.17

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

104 (80%-120%) JWJ 05/27/14 10:25

99.6 (80%-120%)

103 (80%-120%)

103 (80%-120%)

103 (80%-120%)

101 (80%-120%)

102 (80%a120/.)

107 (80%-.120%)

94.5 (800/-120%)

103 (80%-120%)

103 (80%-120%)

105 (80%-120%)

106 (80%-120%)

05/27/14 10:22
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 55e-8171 - www.gel.com

Workorder: 348427

Parmnarne

Metsls Analysls-ICP
Batch 1387429

Client SDG: X0045

NOM

QC Summary
Project Description: RC-232 Soil Page 4 of 8

Sample Qual QC Units RPD/D% REC% Range Anst Date Time

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganeac

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203087193 348427001 MS
Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

482 *

48.2 *

48.2 DU

48.2 *

48.2

48.2 B

5900

3.08

4.46 D

86.0

0.802

2.97

0.134

0.134

0.269

7.17

0.296

7.62

0.179

0.179

0.134

5.73

1.34

0.0896

6.27

0.0896

0.358

8450

44.4

42.1

135

48.7

49.9

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
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JWJ 05/27/14 10:22

N/A (75/6-125%)

85.7 (75/-125%)

87.4 (75%-125%)

101 (75%.-125%)

99.5 (75%-125%)

97.4 (75%-125%)

05/27/14 11:04

05/27/14 13:08

05/27/14 11:04

NOM



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 348427

Parmname

Metals Analysis-ICP
Batch 1387429

Client SDG: X0045

NOM

OC Summary
Project Description: RC-232 Soil Page 5 of 8

Sample Qual QC Units RPD/D% REC% Range Anist Date Time

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

Vanadium

Zinc

QC1203096618 348427001 PS
Potassium

Sodium

Vanadium

Zinc

48.2

482

48.2

48.2

48.2

482

48.2

482

48.2

48.2

48.2

482

482

48.2

482

48.2

48.2

5000

5000

500

500

D

*

*

*

0.788

* 4900

* 8.36

* 13.3

* 20.4

* 21900

* 11.7

* 4010

* 339

1.02

* 9.66

N 1290

* 1260

U 0.891

N 284

N 67.5

N 140

14500

3190

757

1570

46.5

6620

56.4

608

73.1

26200

58.4

5350

405

47.6

56.4

N 1940

1650

D 45.9

N 1050

N 129

N 214

19100

7980

1260

2040

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

ug/L

ug/L

ug/L

ug/L

94.9

N/A

99.7

98.5

109

N/A

96.8

N/A

N/A

96.6

97

133*

80.1

95.1

159*

128 *

153*

91.3

95.8

102

93.3

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(75%-125%)

(80%-120%)

(80%-120%)

(80%-120%)

(80%-120%/)

JWJ 05/27/14 11:04

05/27/14 13:08

05/27/14 1I1:04

05/27/14 11:10
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 348427

Parmname

Metals Analysis-ICP
Batch 1387429

Client SDG: X0045

NOM

QC Summary
Project Description: RC-232 Soil Page 6 of 9

Sample Qual QC Units RPD/D% REC% Range Anist Date Time

QC1203087194 348427001 SDILT
Aluminum 14100 ug/L 6.79 (0/9- 10%) JWJ 05/27/14 11:07

* 34.5

DU -0.117

* 964

9.00

B 33.3

8.84

* 55000

* 93.8

* 149

* 229

* 246000

* 131

* 44900

* 3810

11.5

* 108

*N 14500

* 14100

DU -1.54

*N 3190

8.97

22.3

203

1.96

11.0

1.91

11600

20.0

31.1

45.8

52000

28.1

9530

807

2.40

22.6

3000

2930

4.46

605

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L,

ug/L

ug/L

29.9

N/A

5.03

8.68

65.3

8.07

5.84

6.44

4.36

.173

5.81

7.15

6.06

6.07

4.54

4.15

3.27

3.6

N/A

5.13

(0%- 10%//)

(0%-10%)

(00/-10%)

(0%-10%)

(0%-10%)

(0%-10%)

(0%/-10%)

(0%-10%)

(0%-10%)

(0%-10%)

(0-010%)

(0%-l0%)

(00- 10%)

(0%-.10%)

(0/a- 10%)

(0%0/-10)0/)

(00-10%)

(0%/- 10%)

(0%/- 10%)

(0%/- 10%)
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Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Molybdenum

Nickel

Potassium

Silicon

Silver

Sodium

05/27/14 13:11

05/27/14 11:07

05/27/14 13:11

05/27/14 11:07

66200 D



GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 348427

Parmname

Metals Analysix-ICP
Batch 1387429

Client SDG: X0045

NOM

QC Summary
Project Description: RC-232 Soil Page 7 of 8

Sample Qual QC Units RPD/D% REC% Range Anist Date Time

157 ug/L 3.61

326 ug/L 3.78

(0%-10%) JWJ 05/21/14 11:07

(0%-10%)

Metals Analysh-Mercury
Batch 1389189

QC1203091621 348427001 DUP
Mercury

QC1203091620 LCS
Mercury

B 0.00701 B 0.0116 mg/kg 49.6 ^

0.116

QC1203091619 MB
Mercury

QC1203091622 348427001 MS
Mercury

QC1203091623 348427001 SDILT
Mercury

0.111 mg/kg

(+/-0.0) 19) NORI

961 (80%- 120%)

U 0.00393 mg/kg

0.122 B 0.00701 0.121 mg/kg

B 0.118 DU 0.0199

93 (80%-120%)

ug/L N/A (0%- 10%)

Notes:

The Qualifiers in this report are defined as follows:

* Duplicate analysis not within control limits

+ Correlation coefficient for Method of Standard Additions (MSA) is < 0.995

B The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as appropriate).

C Target analyte was detected in the sample and the associated blank, and the sample concentration was <= 5 times the blank concentration.

D Results are reported from a diluted aliquot of sample.

E Reported value is estimated due to interferences, See comment in narrative.

M Duplicate precision not met.

N Spike Sample recovery is outside control limits.

S Reported value determined by the Method of Standard Additions (MSA)

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

W Post-digestion spike recovery for GFAA out of control limit. Sample absorbency < 50% of spike absorbency.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier
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Vanadium

Zinc

*N 757 D

*N 1570 D

05/21/14 11:55

05/21/14 11:52

05/21/14 11:44

05/21/14 11:57

05/21/14 11:58



Date: 2 June 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-1U-2 & 100-IU-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

1 00-D-75:2
Subject: PCB - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Date Media Validation Analyte
J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 111 PCBS b/ Si A- 4A.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY OBJECTIVES

Holding Times

Holding times are not applicable for PCB analysis.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No

1



contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

- Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR". -

2



All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

Completeness

Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

3



MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOEIRL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Appendix I

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).

6
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Appendix 2

Summary of Data Qualification

7



I , *

REVIEWER: Project: 100-D-75:2 PAGE 1 OF I
ELR I I

1 COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.

* 4,

It

8

SDG: X0045

PCB DATA QUALIFICATION SUMMARY*



Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 21, 2014

Client SDG: X0045

Client Sample ID: JIT349 Project: WCHN00213
Sample ID: 348427001 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:50
Receive Date: 09-MAY-14
Collector: Client
Moisture: 1,77%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.13 1.13
Aroclor-1221 U 1.13 1.13
Aroclor-1232 U 1,13 113
Aroclor-1242 U 1.13 1.13

or-124 U 1,13 1,13
U 113 1.13

Axoclor-1260 TU 1.13 1.13

The following Prep Methods were performed:

3.39
3.39
3.39
3.39
3.39
3.39
3.39

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

YSI 05/20/14 0822 1388936

Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:

Method Description Analyst Comments
SW846 3541/8082A

2 SW846 3541/8082A

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 5.96 ug/kg 6.78 87.8 (35%-I 19%)

4cmx
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

4.59 ug/kg 6.78 67.6 (44%-106%)

Notes:

Page 56 of 105

10

Company:
Address:

Contact:
Project:

i
1
i



GEL LABORATORIES LLC
2040 Savage Road Chadeston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 21, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT350 Project: WCHN00213
Sample ID: 348427002 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY-14
Collector: Client
Moisture: 1.17%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U ill 1.11 3.32 ug/kg I YSI 05/20/14 0834 1388936 1
Aroclor-1221 U 1.11 1.11 3.32 ug/k gI
Aroclor-1232 U 1.11 1.11 3.32 ug/kg I
Aroclor-1242 U 1.11 1.11 3.32 ug/kg I
Aroclor-1248 U I'll L11 3.32 ug/kg I
Aroclor-1254 U 1.11 1.11 3.32 ug/kg I
Aroclor-1260 JT 2.69 1.11 3.32 ug/kg I YSI 05/20/14 0834 1388936 2
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR.2 05/19/14 1055 1388935

The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 3541/8082A
2 SW846 3541/8082A

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 5.59 ug/kg 6.65 84.0 (35%-119%)

4cmx
Dry Weight Corrected"

SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

5.22 ug/kg 6.65 78.4 (44%-106%)

Notes:

Page 57 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 21, 2014

Client SDG: X0045

Client Sample ID: JIT351 Project: WCHN00213
Sample ID: 348427003 Client ID: WCHN00i
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14 ( I
Collector: Client
Moisture: 3.85%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.15 1.15 3.46 ug/kg I YSI 05/20/14 0847 1388936 1
Aroclor-1221 U 1.15 1.15 3.46 ug/kg I
Aroclor-1232 U 1.15 1.15 3.46 ug/kg I
Aroclor-1242 U 1.15 1.15 3.46 ug/kg I
Aroclor-1248 U 1.15 1.15 3.46 ug/kg I
Aroclor-1254 U 1.15 1.15 3,46 ug/kg
Aroclor-1260 T 7.82 1.15 3.46 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 3541/8082A

Surrogate/Trucer Recovery Test Result Nominal Recovery% Acceptable Limits
4cmx SW846 3541/8082A PCB Solid Automated Soxhlet 4.85 ug/kg 6.91 70.1 (44%-106%)

Decachlorobiphenyl
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

5.90 ug/kg 6.91 85.4 (35%-119%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis
Report Date: May 21, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: J1T352 Project: WCHN00213
Sample ID: 348427004 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:40
Receive Date: 09-MAY-14
Collector Client
Moisture: 2.08%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlct "Dry Weight Corrected"
Aroclor-1016 U 1.13 1.13 3.38 ug/kg I YSI 05/20/14 0901 1388936 1
Aroclor-1221 U 1.13 1.13 3.38 ug/kg I
Aroclor-1232 U 1,13 1.13 3,38 ug/kg I
Aroclor-1242 U 1,13 1.13 3.38 ug/kg I
Aroclor-1248 U 1.13 1.13 3.38 ug/kg I
Aroclor-1254 U 1.13 1.13 3,38 ug/kg I
Aroclor-1260 T 26.2 1.13 3.38 ug/kg I

The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 3541/8082A
2 SW846 3541/8082A

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 5.71 ug/kg 6.77 84.3 (35%-119%)

4cmx
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

4.78 ug/kg 6.77 70.6 (44/-106%)

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 21, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: J1T353 Project: WCHN00213
Sample ID: 348427005 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14 \
Collector: Client
Moisture: 2.91%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Semi-Volatiles-PCB
SW846 3541/8082A PCB Solid Automated Soxhlet "Dry Weight Corrected"
Aroclor-1016 U 1.14 1.14 3.42 ug/kg I YSI 05/20/14 0941 1388936 1
Aroclor-1221 U 1.14 1.14 3.42 ug/kg I
Aroclor-1232 U 1.14 1.14 3.42 ug/kg I
Aroclor-1242 U 1.14 1.14 3.42 ug/kg I
Aroclor-1248 U 1.14 1.14 3,42 uo/kg I
Aroclor-1254 U 1.14 1.14 3.42 ug/kg I
Aroclor-1260 T 11.2 1.14 3.42 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/15/14 0930 1387921
SW846 3541 Prep Method 3541 PCB Prep Soil CXR2 05/19/14 1055 1388935

The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 3541/8082A
2 SW846 3541/8082A

Surrogate/Tracer Recovery Test Result Nominal Recovery/o Acceptable Limits
Decachlorobiphenyl SW846 3541/8082A PCB Solid Automated Soxhlet 5.91 ug/kg 6.84 86.4 (35%-119/*)

4cmx
"Dry Weight Corrected"
SW846 3541/8082A PCB Solid Automated Soxhlet
"Dry Weight Corrected"

4.77 ug/kg 6.84 69.8 (44%-106%)

Notes:
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PCB Case Narrative
WC-HANFORD, INC. (WCHN)

SDG X0045

Method/Analysis Information

Procedure: Analysis of Polychlorinated Biphenyls by ECD

Analytical Method: SW846 3541/8082A

Prep Method: SW846 3541

Analytical Batch Number: 1388936

Prep Batch Number: 1388935

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 3541/8082A:

Sample ID Client ID
348427001 JIT349
348427002 JIT350
348427003 JIT351
348427004 JIT352
348427005 J1T353
1203091001 Method Blank (MB)
1203091002 Laboratory Control Sample (LCS)
1203091003 348427004(J1T352) Matrix Spike (MS)
1203091004 348427004(J1T352) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-040 REV# 20.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

A complete list of the initial calibration data files are shown in the Calibration History report located in the
Standard Data section of the data package.

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).
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Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria. All analytes were
within the established retention tite windows for this method.

Ouality Control (0C) Infprmation

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for the samples in this SDG in this batch.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 348427004 (J1T352) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries for this SDG were within the established acceptance limits on the reporting column.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries for this SDG were within the established acceptance limits on the reporting column.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits on the reporting column.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLUMS system.

Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met

the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. All reported analyte detections in client and quality control
samples were within the established retention time windows, Reported analyte concentrations were confirmed on
dissimilar columns, All sample extracts were cleaned using alumina. Additionally, copper was added to all

sample extracts to remove sulfur.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
All samples in this SDG were extracted and analyzed twice due to quality issue in the first analysis. The second
analysis was reported.

Miscellaneous Information

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to eventually
generate all data packages electronically. The following change from "traditional" packages should be noted:
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Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative. Data that are not generated electronically, such as hand
written pages, will be scanned and inserted into the electronic package.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced
SOP or contractual documents. A DER was not required for the samples in this SDG in this batch.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this PCB fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The following additional comments were required:

The higher results from either column have been chosen and reported in the data package for the client samples,
MB and LCS, The data reported for the MS and MSD are from the same analytical column as the parent sample.

Due to software issue, the surrogate recovery range was not indicated or possibly indicated incorrectly in
Quantitation Report. Please see Surrogate Recovery Report for correct surrogate acceptance limits.

Due to rounding differences in the calculation between the forms, the data reported in Sample Summary (form 1)
and Spike Recovery Report (form 3) may differ slightly from the data reported in Identification Summary (form
10).

Aroclors quantitated on the raw data report by ChemStation data system do not necessarily represent positive
Aroclor identification. In order for positive identification to be made, the Aroclor must match in pattern and
retention time; as well as quantitate relatively close between the primary and confirmation columns, as specified
in SW846 method 8000. When these conditions are not met, the Aroclor is reported as a non-detect on the data
report.

System Configuration

The Semi-Volatiles-PCB analysis was performed on the following instrument configuration:

Instrument Instrument System Column D Column
ID Configuration Description

Agilent 7890A Gas Restek 30m x
ECD9A.I_1 Chromatograph/Dual ECD w/ 7890A GC/ECD Rtx-CLPest I 0.25mm,

7693 Autosampler 0.25um

Agilent 7890A Gas 30m x
ECD9A._2 Chromatograph/Dual ECD w/ 7890A GC/ECD Rtx-C est 2 0.25mm,

7693 Autosampler 0.20um

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

Page 52 of 105

18



requirements of the NELAC standard unless otherwise noted in the analytical case narrative.
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age I
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-061

Collector Company Contact Telephone No. Project Coordunator Price Code Data Turnaround

x Joan Kessner 375-4688 KESSNER. JH
Project Designation Sampling Location SAF No.
- 100-IU-2'& 100-U-6 Remaining Waste Sites 100-0-75:2 Confirmatory Sampling RC-232
Ice Chest No. Field Logbook No. COA Melhod of Shipment

LC - o- -CI1 EL-1667-01 C10072A000 Commew Carne

Shipped To Otite Property No. Bill of Lading/Air all[ No.
GEL Laboraltries Charlsston A O _ __- se __ _

Other Labs Shipped To

Cool4C Cool4C CON4C Cool4C
Preservation

Type of Container GA aG G aG

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Container(s) I I I 1

Volume 125mL 125mt 125mL 125mrL

Special Handling and/or Storage See KM (1) TPH-0a

Cool 4C Sample Analysis Range- PCBs - 6082 PA - 8310

ksui9 ~ WTP"IO

Sample No. Matrix Sample Date Sample Time

J1T349 SOIL e z 5
J1T350 SOIL j t X

J1T351 SOIL 2,

J1T352 SOIL C LAO (

J1T353 SOIL Cto 0 J
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS

RenquishedrBmoed From W V Rvy.ed yK in DatIThie \03$ (1) ICP Metais - 6010TR (Close-*A List) (Aluminum, Antimony. Arsenic. Banum Beryttiur Boron, Cadmium
, ,Calcium, Chromium, Cobalt, Copper, Iron. Lead, Magnesim. Manganese, Molybdenur, Nickt PotassArn,

Z > Selenium. Silicon, Slver, Sodium, Vanadium, Zinc); Mercury - 7471 - (CV) (Mercury)
RGXfOdBotnmoWd From Le DATimme Rec6-vd n

From R -qi ed4n at/me

R Aemw F D'UOTI' tew B/wed in

Relnquished By/Rermoved Flm Daefrre Receivwd Byisored k' D*alehne

Relqutised By/Remomed Sym IanDtAmey

FINIAL SAMPLE Bywernme

DISPOSmON

WCH-EE-011
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-061 P2

Colector Company Contact Telephone No. Projet Codninator Price Code Data Turnround
Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling LocaUon SAF No.
100-IU-2 & 100-JU-6 Remariing Waste Sites 100-0-75:2 Confirmatory Sampling RC-232

Ice Chest No. Field Logbook No. COA Method of Shipment

,26 ~ 6 -c t ( EL-1667-01 C10072A000 Con C
Shipped To Offsite Property No. of LadIng/Air Bil No.

GEL Laboratories Chariston A _______ T _('
Other Labs Shipped To

Cool4C Coci4C C Cool C Cod AC
Preservation

Type of Container Gw aG aG OG

POSSIBLE SAMPLE HAZARDS/REMARKS N of Contallr(s) I I

Volume 12mkL 126cna 125mt 125nf

Special Handling and/or Storage
Zoof 4C Sample Analysis SpOec Rawne PCB-s082 PAe- 031-W WTPH-0.

Sample No. Matrix Sample Date Sample Time

J1T32J1T354 - SOIL 0 _____ ______l

_____ _____ 'i- L1-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
R*Wixshd ByPRmwd Emm - J r 3 rRwcvid &Ps8itor in Oae(he \-5:(1) ICP Meals - W10TR (Cloae-out List) (Aluminum, Antimony, Arsenic. arfiun. Beryllium. Boron. Cadmium.

Calcium. Chioniun. Coblet. Copper, Iron, Lead. Magnesum. Manganese. Molybdenum. NickeL Pqtassliam
5 53 C ,K-V \ Selenium, Sibco. Siver. Sodi^, Vanadium ZjncI; Merory - 7471 -(CvMecy

Bt- REVId~om D EWED

Renquihed oRwmwd Fmm DateTne DATE

Re4rqed ByATemered From Dauerne Recmed BySrd in Dater

Reluinushed Bylremo-ed From Deielnme PeMvd by6Word In Oiame

FINAL SAMPLE DSP*"04 0 e*40y
DISPOSITION
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: 1O - ) 7 DATA PACKAGE: X 0
VALIDATOR: j ( R LAB: DATE: S

SDG:

AN PERFORMED

SW-846 8081 SW-846 8081 SW 6 8082 SW-846 8081
(TCLP) (TCLP)

SAMPLES/MATRIX

3 (j5 3 )t 35O Q (1351 ) ,'T35Z J(I3Sj

IN-~~So 39 I -,

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docum entation present? .............................................. ... ... ... .... .. .... ... ... .... ... . . ... ... Yes No /A

Comments:

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations acceptable? ........................................................... ... .. ..... .. .... ... .... .. ... ... ... ... .... ... ... ... . Y es N o /A

Continuing calibrations acceptable?......................................................... .. ... ... .... .. .... ... ... ... .... .. .... ... ... ... . Yes N o N /A

Standards traceable? ................................................................................................................................ Y es N o N /A

Standards expired?...................................................................................................................................Y es N o N /A

Calculation check acceptable?....... .. ... ... ... ...................................................... .. ... ... ... .... .. ... ... .... .... .. ... . Y es N o N /

DDT and endrin breakdowns acceptable? ........................................... Yes No /

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E). ..................... ................... Yes No

Calibration blank results acceptable? (Levels D, E)............ ... .......... ................ -... ....... N

Laboratory blanks analyzed?................. .. . .........- ..... ... ----.-............... No N/A

Laboratory blank results acceptable? ............................... . .. - -.-. --.. .............-.. Ye ..... N/A

Field/trip blanks analyzed? (Levels C, D, E).......................................... YeN /A

Field/trip blank results acceptable? (Levels C, D, E) ................................... Yes No

Transcription/calculation errors? (Levels D, E).............. ........... --..--............... Yes No

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates analyzed? ........... ............................. .. .-....... . No N/A

Surrogate recoveries acceptable? Ye No............................................. No No

Surrogates traceable? (Levels D, E) ....................................................-.. Yes N

Surrogates expired? (Levels D, E).............. ............................. NO

MSIMSD samples analyzed?..................................... ............................................... s No N/A

MS/MSD results acceptable?...............................................-.-- ...........-.- --.-----.-. .. e No

MS/MSD standards NIST traceable? (Levels D, E).......................... ............ es No

MS/MSD standards expired? (Levels D, E) ....................................... ....... Yes No N/

LCS/BSS samples analyzed?..... ........ ........- - - - ----- -----..... No N/A

LCS/BSS results acceptable?...................... . .............................. .---....................... No N/A

Standards traceable? (Levels D, E)............. ..................... ..................... Yes No

Standards expired? (Levels D, E)........... ....................-.........- ............. Yes No

Transcription/calculation errors? (Levels D, E).................................................. Yes

Performance audit sample(s) analyzed? .................. ............................. Ye N/A

Performance audit sample results acceptable?..................... .......... ................................. Yes

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?....................................................................................... . s No N/A

Duplicate results acceptable?.... .. .. . . . . . . . . . . . . . . . . . ... ... .... .. .... . . . . . . . . . . Yes No

MS/MSD standards NIST traceable? (Levels D, E)............................ es

MS/MSD standards expired? (Levels D, E) ...................................... Y s N N/A

Field duplicate RPD values acceptable?..... ....................................... . .... .. ..  ... ... ... ... ... .... .. .... . . .. . . Y e o

Field split RPD values acceptable? .. .... .. .... . . . . . . .. ... ... ... ... ... ... .... ... ..  N /

Transcription/calculation errors? (Levels D, E)..................................... .......................... ............. Yes N N

Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?............ .......................................................................... Yes N N/A

Positive results resolved acceptably?.................................................. ... ... ... .... .. .... ... ... ... ... ... .... ... ... . Yes N N/A

Comments:

7. HOLDING TIMES (all levels)

Samples properly preserved?..........................,................................ .. .. .... ... ... ... ... .... ... ... ... .... ... .. . . . . . . Yes No N

Sample holding times acceptable? . . . . . . . . . . . . . . . ... .. ... ... .... ... ... .. .... ... .. Yes No N/

Comments:
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HNF-20433 REV 0

PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Compound identification acceptable? (Levels D, E)............................................................................... Yes No

Compound quantitation acceptable? (Levels D, E) ................................................................................ Yes No

Results reported for all requested analyses? .................. ...................................................................... No N/A

Results supported in the raw data? (Levels D, E).................................................................................... es No N

Samples properly prepared? (Levels D, E).............................................................................................. Yes No /

Detection limits meet RDL?....... ........................................ ........ Yes o N/

Transcription/calculation errors? (Levels D, E)........................................... No N

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil 9 (or other absorbent) cleanup performed?.......................................... ... ... ... ... .. .... ... ... ... .... ... .. Yes N/A

Lot check perform ed?........................................................................................................................... Y es N N /A

Check recoveries acceptable?.................................................................................................................. Y es N N /A

G PC cleanup perform ed?.........................................................................................................................Y es N N /A

G PC check perform ed? ............................................................................................................................ Y es N N /A

GPC check recoveries acceptable?... ... . . .. ... .... ... ... ... ... .... ... .. .... .. .... ... Yes N N/A

G PC calibration perform ed?....................................................................................................................Y es N /A

GPC calibration check performed?.......................................................... . .... .. .... ... ... ... ... ... .... .. .... ... ... .... .. Yes o N/A

GPC calibration check retention times acceptable?................................................................................ Yes o N/A

Check/calibration materials traceable?.................................................... . ... .... .. .... ... ... ... .... ... ... ... ... ... ... Yes o N/A

Check/calibration materials Expired? .................................................................................................... Yes o N/A

Analytical batch QC given similar cleanup? ........................................................................................... Yes o N/A

Transcription/Calculation Errors? ................ . .... ... ... ... ..... ........................................... . ... ... .... ... ... ... .... ... .. Yes N/A

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel-corn

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 348427 Clie

Parmname

Semi-VotatiMea-PCB
Batch 1388936

QC1203091002 LCS
Aroclor-1016

Aroclor-1260

**4cmx

*Decachlorobiphenyl

QC1203091001 MB
Aroclor- 10 16

Aroclor-1221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor-1254

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QC1203091003 348427004 MS
Aroclor-1016

Aroclor-1260

**4cmx

**Decachlorobiphenyl

QCI203091004 348427004 MSD
Aroclor-1016

OC Summary

nt SDG: X0045

NOM

Project Description: RC-232 Soil

Sample Qual QC Units RPD% REC%

33.1

33.1

6.62

6.62

U

U

U

U

U

U

U

6.56

6.56

34.0

34.0

6.80

6.80

U

T

34.0 U

1.13

26.2

4.78

5.71

1.13

25.3

28.7

4.93

5.79

1.09

1.09

1.09

1.09

1.09

1.09

1.09

4.70

5.60

25.3

52.5

4.71

5.39

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

76.5

86.8

74.5

87.5

Range Anist Date Time

(39%-120%) YS1 05/20/14 08:11

(50/-116%)

(44%-106%)

(35%-119%)

71.7 (44%-106%)

85.3 (35%- 119%)

74.2

77.2

69.2

79.3

(25%/-125%)

(28/-127%)

(44%-106%)

(35%-119%)

26.1 ug/kg 3.25 76.7 (0/6-30%)
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 55-8171 - www.gel-com

Workorder: 348427

Parmname

Semi-Volstiles-PCB
Batch 1388936

Aroclor- 1260

**4cmx

**Decachlorobiphenyl

Client SDG: X0045

NOM

34.0 T

6.80

6.80

QC Summary
Project Description: RC-232 Soil

SamDIe OuaI 0C Units RPD% REC%

26.2

4.78

5.71

62.2 ug/kg 17.0

4.80 ug/kg

5.46 ug/kg

Page 2 of 2

Range Anist Date Time

106 (0%-30%)

70.5 (44%-106%) YS1 05/20/14 09:27

80.3 (35%-119%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

8 The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDLIMDL (as
appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits.

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cone, by a factor of 4 or more or %RPD not applicable.

^ The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater than

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+/- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.
For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations.

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.
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Date: 2 June 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-IU-2 & 100-IU-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

1 00-D-75:2
Subject: Polyaromatic Hydrocarbon - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 1
J1T354 5/8/14 Soil C See note 1

1 - Polyaromatic Hydrocarbons by 3550B.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Data Requested by Client

DATA QUALITY OBJECTIVES

. Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
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detects. If holding times are exceeded by greater than two times the limit, all
associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

- Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

One field blank (J1T354) was submitted for analysis. No analytes were detected in the
field blank.

- Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.
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Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.

- Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.

3



Completeness

Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #S00W307A00 (March 2008), Data Validation
Services, March 2008.

DOEIRL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.

4



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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POLYAROMATIC HYDROCARBON DATA QUALIFICATION SUMMARY*

SDG: X0045 REVIEWER: Project: 100-D-75:2 PAGE 1 OF I
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.

* U

* 
U
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Appendix 3

Annotated Laboratory Reports
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Permi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 24, 2014

Client SDG: X0045

Client Sample ID: J I T349 Project: WCHN00213
Sample ID: 348427001 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:50
Receive Date: 09-MAY-14
Collector Client
Moisture: 1.77%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acensphthene U 5.09 5.09 17.0 ug/kg I CWW 05/20/14 1556 1387954 1
Acenaphthylene U 5.09 5.09 17.0 ug/kg I
Anthracene U 1.70 1.70 17.0 ug/kg I
Benzo(a)antbracene U 0.543 0,543 1.70 ug/kg I
Benzo(a)pyrene 4.84 0.543 1.70 ug/kg I
Benzo(b)fluoranthene 16.9 0.543 1.70 u/kg I
Benzo(ghi)pmrylene 4.83 0.543 1.70 ug/kg I
Benzo(k)fluoranthema 886 0.271 0.848 ug/kg I
Chrysene 20.0 0.543 1.70 ug/kg I
Dibenzo(a.h)anthracene J 0.812 0.543 1.70 ug/kg I
Fluoranthene 37.9 0.543 1.70 ugkg I
Fluorene U 5.09 5.09 17.0 ug/kg I
1ndeno(1,2,3-cd)pyrene U 0.543 0.543 1.70 ug/kg I
Naphthalene U 5.09 5.09 17.0 ug/kg I
Phenanthrene J 16.3 5.09 17.0 ug/kg I
Pyrcne 33.6 0.543 L.70 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3550B 3550B PAR BY HPLC Prep in soil AXVI 05/19/14 1810 1387951
The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery/o Acceptable Limits
Decafluorobiphenyl 8310/3550 PAR Std list Soil "Dry Weight 5460 ug/kg 8480 64.4 (23%-104%)

Corrected*

Notes:

Page 17 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charieston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 24, 2014

Client SDG: X0045

Client Sample ID: JIT350 Project: WCHN00213
Sample ID: 348427002 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY-14

Collector: Client
Moisture: 1.17%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.05 5.05 16.8 ug/kg I CWW 05/20/14 1721 1387954 1
Acensphthylene U 5.05 5.05 16.8 ug/kg I
Antbraccri U 1.68 1.68 16.8 ug/kg I
Be~zo(a)anthracene U 0.539 0.539 1.68 ug/kg I
Benzo(a)pyrene J 1.46 0.539 1.68 ug/kg I
Benzo(b)fluoranthene 4.91 0.539 1.68 ug/kg I
Benzo(ghi)perylene U 0.539 0.539 1.68 ug/kg I
Benzo(k)fluoranthene 2.60 0.269 0.842 ug/kg I
Chrysene 5.82 0.539 1.68 Ug/kg I
Dibenzo(a,h)anthracene U 0.539 0.539 1.68 ug/kg I
Fluoranthene 11.6 0.539 1.68 ug/kg I
Fluorene U 5.05 5.05 16.8 ug/kg I
lndeno(l,2,3-cd)pyrcne U 0.539 0.539 1.68 ug/kg I
Naphthalene U 5.05 5.05 16.8 ug/kg I
Phenanthrene J 8.60 5.05 16.8 ug/kg I
Pyrene 10.2 0.539 1.68 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW46 3550B 3550B PAH BY HPLC Prep in soil AXVI 05/19/14 1810 1387951

The following Analytical Methods were performed:

Method Description Analyst Comments
SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry weight 5940 ug/kg 8420 70.5 (23%/-104%)

Corrected"

Notes:

Page 18 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 24, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT351 Project: WCHN00213
Sample ID: 348427003 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector. Client
Moisture: 3.85%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.18 5.18 17.3 ug/kg I CWW 05/20114 2009 1387954 1
Acenaphthylene U 5.18 5.18 17.3 ug/kg I
Anthracene U 1.73 1,73 17.3 ug/kg I
Benzo(a)anthracene U 0.552 0.552 1.73 ug/kg I
Benzo(a)pyrene J 1.28 0.552 1.73 ug/kg I
Benzo(b)fluoranthene 2.52 0.552 1.73 uglkg t
Bcnzo(gbi)pcrylene U 0.552 0.552 1.73 ug/kg I
Benzo(k)fluoranthene U 0.276 0.276 0.863 ug/kg I
Chrysene 2.42 0.552 1.73 ug/kg t
Dibenzo(a,b)anthracene U 0.552 0.552 1.73 ug/kg I
Fluoranthene 4.38 0.552 1.73 ug/kg I
Fluorene U 5.18 5.18 17.3 ug/kg I
Indeno(l,2,3-cd)pyrene U 0.552 0.552 1.73 ug/kg 1
Naphthalene U 5.18 5.18 17.3 ug/kg I
Phenanthrene U 5.18 5.18 17.3 ug/kg I
Pyrene 5.60 0.552 1.73 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW946 3550B 3550B PAH BY HPLC Prep in soil AXVI 05/19/14 1810 1387951

The following Analytical Methods were performed:

Method Description Analyst Comments
SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5780 ug/kg 8630 67.0 (23%-104%)

Corrected"

Notes:

Page 19 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 24, 2014

Client SDG: X0045

Client Sample ID: JIT352 Project: WCHN00213
Sample ID: 348427004 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:40
Receive Date: 09-MAY-14
Collector: Client
Moisture: 2,08%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.10 5,10 17.0 ug/kg I CWW 05/20/14 2216 1387954 1
Acenaphthylene U 5.10 5.10 17.0 ug/kg I
Anthrucene U 1.70 1.70 17.0 ug/kg I
Benzo(a)anthracene 5.98 0.544 1.70 ug/kg I
Benzo(a)pyrene 3.30 0.544 1.70 ug/kg I
Benzo(b)fluoranthene 5.55 0.544 1.70 ug/kg I
Benzo(ghi)perylene 2.54 0,544 1.70 ug/kg I
Benzo(k)fluoranthene U 0.272 0.272 0.849 ug/kg I
Chrysene 5.07 0.544 1.70 ug/kg I
Dibenzo(a,h)anthracene U 0.544 0.544 1.70 ug/kg I
Fluoranthene U 0.544 0.544 1.70 ug/kg I
Fluorcne U 5.10 5.10 17.0 ug/kg I
Indcno(1,2,3-cd)pyrene U 0.544 0.544 1.70 ug/kg I
Naphthalene U 5.10 5.10 17.0 ug/kg I
Phenanthrene J 8.61 5,10 . 17.0 ug/kg I
Pyrene U 0.544 0.544 1.70 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 35508 3550B PAH BY HPLC Prep in soil AXVI 05/19/14 1810 1387951

The following Analytical Methods were performed:

Method Description Analyst Comments
I SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5300 ug/kg 8490 62.4 (23%-104%)

Corrected"

Notes:

Page 20 of 105

13

Company:
Address :

Contact:
Project:



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 24, 2014

Client SDG: X0045

Client Sample ID: JIT353 Project: WCHN00213
Sample ID: 348427005 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector: Client
Moisture: 2.91%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 5.13 5.13 17.1 ug/kg I CWW 05/20/14 2258 1387954 1
Acensaphthylene U 5.13 5.13 171 ug/kg I
Anthracene U 1.71 1.71 17.1 ug/kg I
Benzo(a)anthracene U 0.547 0.547 1.71 ug/kg I
Benzo(a)pyrene 2.21 0.547 1.71 ug/kg I
Benzo(b)fluoranthene 7.07 0,547 1.71 ug/kg I
Benzo(ghi)perylene U 0.547 0.547 1.71 ug/kg I
Benzo(k)fluoranthene 3.60 0.274 0.855 ug/kg I
Chrysene 11,5 0.547 1.71 ug/kg I
Dibenzo(a.h)anthracene U 0.547 0.547 1.71 ug/kg I
Fluoranthene 29.9 0.547 1.71 ug/kg I
Fluorene U 5.13 5.13 17.1 ug/kg I
Indeno(1,2,3-cd)pyrene U 0.547 0.547 1.71 ug/kg I
Naphthalene U 5.13 5.13 17.1 ug/kg I
Phenanthrene 390 5.13 17.1 ug/kg I
Pyrene 26.7 0.547 1.71 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3550B 3550B PAH BY HPLC Prep in soil AXVI 05/19/14 1810 1387951

The following Analytical Methods were performed:
Method Description Analyst Comments
I SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil "Dry Weight 5690 ug/kg 8550 66.6 (23%-104%)

Corrected"

Notes:
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 24, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT354 Project: WCHN00213
Sample ID: 348427006 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:02
Receive Date: 09-MAY-14
Collector: Client
Moisture: <0.1%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

HPLC-PAH
8310/3550 PAH Std list Soil "Dry Weight Corrected"
Acenaphthene U 4.99 4.99 16.6 ug/kg I CWW 05/20/14 2340 1387954 1
Acenaphthylene U 4.99 4.99 16.6 ug/kg I
Anthracene U 1.66 1,66 16.6 ug/kg I
Benzo(a)anthracene U 0.533 0,533 1.66 ug/kg I
Bnzo(a)pyenc U 0.533 0.533 1.66 ug/kg I
Benzo(b)fluoranthene U 0.533 0.533 1.66 ug/kg I
Benzo(ghi)pcrylenc U 0.533 0.533 1.66 ug/kg I
Benzo(k)fluoranthene U 0.266 0.266 0.832 ug/kg I
Chrysene U 0.533 0.533 1.66 ug/kg I
Dibenzo(a,h)anthracene U 0,533 0.533 166 ug/kg I
Fluoranthene U 0.533 0,533 1.66 ug/kg I
Fluorene U 4.99 4,99 16.6 ug/lkg I
Indeno(1,2,3-cd)pyrene U 0.533 0.533 1.66 Ug/kg I
Naphthalene U 4.99 4.99 16.6 ug/kg I
Phenanthrene U 4.99 4.99 16.6 ug/kg I
Pyrene U 0.533 0.533 1.66 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3550B 3550B PAH BY HPLC Prep in soil AXVI 05/19/14 1810 1387951

The following Analytical Methods were performed:
Method Description Analyst Comments

SW846 8310

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
Decafluorobiphenyl 8310/3550 PAH Std list Soil"Dry Weight 6830 ug/kg 8320 82.1 (23/-04%)

Corrected"

Notes:

Page 22 of 105
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HPLC-PAH
WC-HANFORD, INC. (WCHN)

SDG X0045

Methgd/Analysis Information

Procedure: Polynuclear Aromatic Hydrocarbons
Analytical Method: SW846 8310
Prep Method: SW846 3550B

Analytical Batch Number: 1387954

Prep Batch Number: 1387951

Sample Analysis

The following samples were analyzed using the analytical protocol as established in SW846 8310:

Sample ID Client ID
348427001 J1T349
348427002 JIT350
348427003 JIT351
348427004 J1T352
348427005 JIT353
348427006 JIT354
1203088511 Method Blank (MB)
1203088512 Laboratory Control Sample (LCS)
1203088513 348427003(]1 T351) Matrix Spike (MS)
1203088514 348427003(JIT351) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytlcal Method VeriIcation

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories
LLC as Standard Operating Procedure (SOP).

The data discussed in this narrative has been analyzed in accordance with GL-OA-E-030 REV# 15.

Raw data reports are processed and reviewed by the analyst using the Target software package. False
positives have been removed from the Target quantitation reports per standard operating procedures (SOP)
section 18,0.

Calibration Information

Due to software limitations, the files displayed at the beginning of the Form 6 are only the last files
uploaded for each individual level. A complete listing of all files used in the current ICAL are shown on the
Calibration History that is included with each Level 4 or higher package. The last file by date in each level
is the one currently uploaded for that level.

Page 10 of 105
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The linear equation used in Target and indicated on the initial calibration summary form is not a
conventional linear equation (slope intercept formula) and does not match the equation found in SW-846
method 8000B. The x and y axes are inversed in Target, so that the instrument response is treated as the
independent variable (x) and the concentration ratio is treated as the dependent variable (y). The equation
used in Target to calculate sample results is adjusted to account for the linear equation inversion and
reciprocal slope. The adjusted calculation has been independently verified to produce valid results.

Initial Calibration
All initial calibration requirements have been met for this SDG.

CCV Requirements
All associated calibration verification standards (ICV or CCV) met the acceptance criteria.

Ouality Control (OC Information

Method Blank (MB) Statement
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All the surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Client sample 348427003 (JIT351) was chosen for matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recoveries were within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recoveries were within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPDs between the MS and MSD met the acceptance limits.

Technical Information:

Holding Time Specifications
All samples in this SDG in this analytical batch met the specified holding time. GEL assigns holding times
based on the associated methodology, which assigns the date and time from sample collection or sample
receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system. Those holding
times expressed as days expire at midnight on the day of expiration.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
Re-extractions or re-analyses were not required in this SDG except for dilutions.

Page 11 of 105
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Miscellaneous Information:

Data Exception (DER) Documentation
Data exception reports (DERs) are generated to document procedural anomalies that may deviate from
referenced SOP or contractual documents.

A data exception report (DER) was not generated for this SDG.

Manual Integrations
Some initial calibration standards, continuing calibration standards, and/or samples may have required
manual integrations due to software limitations.

Please see the raw data in the Miscellaneous Section.

Additional Comments
The Form 8 is used only as a sequence of the analysis.

Electronic Package Comment

The following package was generated using an electronic data processing program referred to as "virtual
packaging". In an effort to increase quality and efficiency, the laboratory is developing systems to
eventually generate all data packages electronically. The following change from "traditional" packages
should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. An
electronic signature page inserted after the case narrative of each electronic package will indicate the
analyst, reviewer, and report specialist names associated with the generation of the data and package. The
data validator will always sign and date the case narrative.

Data that are not generated electronically, such as hand written pages, will be scanned and inserted into the
electronic package.

System Conflauration

The laboratory utilizes a high performance liquid chromatography (HPLC) instrument configuration for
Polynuclear Aromatic Hydrocarbons analyses.

The chromatographic hardware system consists of a HP Model 1100 HPLC with programmable gradient
pumping and a I QOuL loop injector.

The HPLC 1100 is coupled to a HP Model G1315A Diode Array UV detector which monitors absorbance
at the following five wavelengths: 1) 224 rim; 2) 250 nm; 3) 270 nm; 4) 234 nm; 5) 300 nm.

The HPLC 1100 is also coupled to a HP Model G1321A Fluorescence Detector in series which monitors
the following varying excitations and emissions 1) EX 230 nm EM 330 nrm; 2) EX 210 rim EM 314 rim; 3)
EX 250 nm EM 368 nm; 4) EX 237 nm EM 440 rm; 5) EX 277 rim EM 376 rim; 6) EX 255 nm EM 420
nim; 7) EX 230 nm EM 453 rim.

The Diode Array UV detector is used as the primary detector and the Fluorescence Detector is used as the
confirmation detector. All results are reported from the primary Diode Array UV detector.

The HPLC system is identified with a designation of HPLC E in the raw data printouts.

Page 12 of 105
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Chromatographic Columns

Chromatographic separation of Polynuclear Aromatic Hydrocarbons is accomplished through analysis on
the following reversed phase columns:

Phenomenex: Luna C18 (2), 100 A, 250 mm x 4.6 mm containing 5 um size particle.

Certification Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 13 of 105
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I__ RC-232061 Pg1 o(2
Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-232-061

Collector Company Contact Telephone No. Project Coordvator Price Code Data Turnaround
x3 ~ ~Joan Kessnor 3754688 KESSNER, JH

Project Designation Sampling Location SAF No.
100-U-2 & 100-U-6 Remaining Waste Sites 100-D-75:2 Confirmatiy Sampling RC-232

Ice Chest No. Field Logbook No. OA Method of Shipment

S C - 0q -c EL-1667-01 C10D72A000 Con Ca\Carner
Shipped To Oftkek Property No. Bill of Lading/Ak Bill No.

GEL Laboratories Chariston - 1 3 (tOo -

Other Labs Shipped To
Cod 4C CoA 4C Cxg4C Cool4C

Preservation

Type of Container w/P aG aG aG

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Contalner(s) I I 1 ,

None Volume t2&rL 125nt 125m. 12Mit

Special Handling and/or Storage s~eanttiw TPH-Okesei
:ool 4C Sample Analysis SPea Range- PCZs -8OW PAtt -831

ktnurbos WTwiD.

Sample No. Matrix Sample Date Sample Time

J1T349 SOiL " ,5 - -__
J1T350 SOIL _ _ _ x
J1T351 SOIL 2 _

J1T352 SOIL \ (CLA (
J1T353 SOIL X"

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
RelwnQea eyawrod Fidm 3,)af- Racesed ByiStored in atednme \Z)3D (1) lCP Metals - BO10TR (Close-out List) (Aluminum. Antimony Arsenic, Barium. Berlwu. Boron. Cadmen.

CaloIum. Chiornium. Cobat, Copper, Iron, Lead. Magneskin. Manganese. Mocybdenur. NicW. Potassium
> 1 -,T_ Seenium. Sicon. Skver, Sodium Vanadtu, Zinc). Mercury - 7471 - (CV) (Mercury)

By/Rmoved From Dame Rceied 8l ted In 2d

rm Rece ed byislored in oeaerrane

Rein )~w~ ___ ___REVIEWED

RaWnuis emd d From Daitrme Realned By/sred in Dte/Tane

Ralnqished By/Removed From Dac fflene eiwd /ydkred in DOWeTt!e7

Relvnqueshed By/Removed From Outss R~acewved By/Stored in Date/Tene

FINAL SAMPLE 1 OlepoftDaremme
DISPOSITION

WCH-EE-011
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Washington Closure Hanford CHAIN OF CUSTODYISAMPLE ANALYSIS REQUEST RC-232-061 P0.0 2

colector Company Contact Telephone No. Project Coornat"' Price Code DaU U

' ,C Joan Kessner 375-4688 KESSNER. JH

Project Deelgstion Sampling Location SAF No.
100-IU-2 & 100-IU-6 Remaining Waste Sites 100-1-75:2 Conikmatory Sampling RC232

Ice Chest No. Field Logbook No. Method of Shipment

i Lc& ~ -( (EL-1667-01 C1072A000a

Shipped To Offsilte Property No. of LadinglAi Wl No.

GEL Laboratories Cha&"ten A _\_Q_ sQ x?6'
Dther Labs Shipped To

cciZ Cod4C cod 1C Coo4 c
Preservati~f __ __ _ _ ___n_ __ _ _ _ _ _

Type of Conainer GN -G aG Or

POSSIBLE SAMPLE HAZARDS/REMARKS No. of Contaierl(s) I I I I

Volume 12SML 125tt 125nL 125Mt

Special Handling andlor Storage see Remo in TPtie"
:oo4C Sample Analysis Ipeol ft%*- PC8o-9e02 PAVO -310

Sample No. Matrix Sample Date Sample Time g M- -:___

J1T354 SOIL C -)-C

-JtT35r-~----- -- 9

CHAIN OF POSSESSION SignIPrint Names SPECIAL INSTRUCTIONS
Radevsh"E yRwoved fom 0 3Y Rved Sysored InnW\'h J . (1) ICP Metals - 601QTR (Clos-ouA List) (Aluminum, Antimony, Arsenr, Bainum, Bouron. Bomn, Cadinwan.

Calcium, Chromium. Cobal. Copper, Iron. Lead, Magnesium, Manganesi, Molybdenum. Nidkl. Poiassian.
Seloenium Silicon. S*vw. Sodium. Venadin. Zinc} Mercury - 7471 - (CV) (Men ury)

yRms e O Recelvadt red In Te

telnlquied SRyiemoped From Detune DATE
!ST

Aaw iewd aoved From SaWSod in

Renuwsted Byikmaved From Dosame Rec&ed By Imid in tMelmr

FINAL SAMPLE "'W
DISPOSITION

WCH-E&-011
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: r oC) - 75.z DATA PACKAGE: ,
VALIDATOR: EL.( LAB: DATE: ... .

SDG:

ANALYSES PERFORMED

8015 8021 8141 8151 8315 (% 510

WTPH-HCID WTPH-G WTPH-D

SAMPLES/MATRIX:

IT~390 J (135) 3 ( -3s f I -r3
,I T 353 dIA7

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?.................................. ................................... ,....N.......... Y/A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? ............................................................. . ... .... ... ... .. .... .. .... ... ... ... .... ... ... ... .. . Y es o N /A

Continuing calibrations acceptable?........................................................................................................ Yes N N/A

Standards traceable? .............................................................................................................................. Y es N N /A

Standards expired?.................................................................................................................................. Y es N N /A

Calculation check acceptable?................. ........ .......... ............................................... Yes N N /A

Comments:

24

I .



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) .......................................... Yes No

Calibration blank results acceptable? (Levels D, E)............................................................................ Yes N A5

Laboratory blanks analyzed?.................................... .. ... .... ... ... ... ... ..... ... ... .. . . . . . . . . . . . . . . ... ... ...  No N/A

Laboratory blank results acceptable? .......................... N.o..... ...... -...... -.......... No N/A

Field/trip blanks analyzed? (Levels C, D, E) .......... .................... ..................................................... Yes No N/A

Field/trip blank results acceptable? (Levels C, D, E) ................... .................................................. No N/A

Transcription/calculation errors? (Levels D, E).... ................................... .................................. ..... Yes N

Comments:

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?...................................................................... No N/A

Surrogate/system monitoring compound recoveries acceptable? ................................................... Ye No

Surrogates traceable? (Levels D , E) ............................ ,........................................................................... Y es N

Surrogates expired? (Levels D, E).............................................. ............ ......................... Yes No /A

M S/M SD sam ples analyzed?................................................................................................................ N o N /A

M S/M SD results acceptable? ......................... .................................................................................... Y es N o

MS/MSD standards NIST traceable? (Levels D, E).......................................--..-...............Yes N N/

MS/MSD standards expired? (Levels D, E) ................................................................................ Yes No

LCS/BSS sam ples analyzed? . ......................................... ................... . ... ... .. .... ... ... ... .... ... ... ... ... .. . .. . s N o N/A

LCS/BSS results acceptable? .. ........ ,...... .... ... .... .. . . ... . .. .. .... . . . . ... ... ... .... . . . . . . .. .... . . No N/A

Standards traceable? (Levels D , E).......................................................................... ............................ Y es N N /

Standards expired? (Levels D , E).....................................................................,...................................... Yes N o

Transcription/calculation errors? (Levels D , E)...................................................................................... Yes

Perform ance audit sam ple(s) analyzed? ................................. .......... ............................................... Yes

Performance audit sample results acceptable?.... ................................... ... ... .... ... ... ... . .. ... ... ... ... .... .. Yes No N/

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? .. . ... ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . .... ..  No N/A

Duplicate results acceptable? ................................................. Yes....................... N o

MS/MSD standards NIST traceable? (Levels D, E).... ................... .................... Yes No

MS/MSD standards expired? (Levels D, E) .......................................... Yes No N/A

Field duplicate RPD values acceptable?. .......................................... .................. N.. ..... ...... A........... o N/A

Field split RPD values acceptable?..........................................................Yes No N/

Transcription/calculation errors? (Levels D, E)....................................... Yes No

Comments:

6. HOLDING TIMES (all levels)

Samples properly preserved?.............. .............................. ............... .. Yes No N/A

Sample holding times acceptable? ..... Yes ..................................... N A... . ...................... .. Yes No N/A

Comments-
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses? es..............--...- - --- .-- ...... Ye No

Results supported in the raw data? (Levels D, E)...................................... No

Samples properly prepared? (Levels D, E)... .................................-- - -----... :-. - -........... ....... Yes No A

Detection limits meet RDL? ................-.............--..----.-------.... ....... 5 No N/A

Transcription/calculation errors? (Levels D, E)....................... ........ ............. Yes No

Comments:

U4

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil & (or other aborbant) cleanup performed? .......................... --- - ---------- .- .... Yes N/A

Lot check performed?..... ........ . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes N/A

Check recoveries aceptable? . ... . . . . . . . ..... .. ..... ...... . . . . . . . . . . . ... ... .. . . . . . . Yes N N/A

Check materials traceable? . . . . . . . . . . . ... . . .- .- . .. .- .- . --- . ----- . . . _ .. ... .  ... .. ... Yes N N/A

Check materials Expired?.................. .. .. -----.- -.-.-. . ... .. .... ... .. .. . . . . . . . . . . . . . . . . . ......... Yes o N/A

Analytical batch QC given similar cleanup? . . . . . . . . . .. ... . . . . . .. -. . - .  ... ... ... ... .... Yes o N/A

Transcription/Calculation Errors? .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .-- -- ... ... .... .. ..Yes o N/A

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

OC Summary
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

Workorder: 348427 Clie

Parmname

HPLC-PAH
Batch 1387954

QC1203088512 LCS
Accnnphthcnc

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrcne

Benzo(b)fluoranthene

Bcnzo(ghi)pcrylcne

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracenc

Fluoranthene

Fluorene

lndcno(l,2,3-cd)pyrene

Naphthalene

Phenanthrenc

Pyrene

**Dcafluorobiphenyl

QC1203088511 MB

Acenaphthene

Acenaphthylene

nt SDG; X0045

NOM

Renort Date: May 24, 2014

Project Description: RC-232 Soil

Sample QuSI QC Units RPD% REC%

1670

1670

1670

167

167

167

167

83.3

167

167

167

1670

167

1670

1670

167

8330

U

U

1480

1360

1470

148

143

146

138

78.0

157

164

142

1450

155

1330

1450

148

6760

ug/kg

U/kg

ug/kg

ug/kg

ug/lkg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

89.1

81.9

88

89.1

86.1

87.9

83

93.6

94.4

98.6

85.1

86.9

93

79.7

87

89

81.1

Page 1 of 4

Range Anist Date Time

(58%-99%) CWW 05/20/14 13:50

(58%-98%)

(63%-94%)

(73/-98%)

(63%-99%)

(70%-130%)

(70%-130%)

(70%4-130%)

(70%-130%)

(70-/130%)

(70%- 130%)

(65%-130%)

(70%-130%)

(57%-130%)

(70%-130%)

(700/-130/.)

(23%-104%)

05/20/14 13:084.99 ug/kg

4.99 ug/kg

Page 24 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

Workorder: 348427

Parmname

HPLC-PAH
Batch 1387954

Anthracene

Benzo(a)anthracenc

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracne

Fluoranthene

Fluorene

Indeno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

*Decafluorobiphenyl

QCl203088513 348427003 MS
Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(ghi)perylene

Client SDG: X0045

NOM

OC Summary
Project Description: RC-232 Soil Page 2 of 4

Samnle Oual OC Units RPD% REC% Rsnge Anist Date Time

U

U

U

U

U

U

U

U

U

U

U

U

U

U

8320

1730 U

1730 U

1730 U

173 U

173 J

173

173 U

5.18

5.18

1.73

0.552

1.28

2.52

0.552

1.66

0.532

0.532

0.532

0.532

0.266

0.532

0.532

0.532

4.99

0.532

4.99

4.99

0.532

7030

1330

1230

1350

137

130

133

124

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

Lig/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

CWW 05/20/14 13:08

84.6 (23%-104%)

76.9 (49%-90%)

70.8 (48%-97%)

77.8 (49%-91%)

78.9 (29%-126%)

74.3 (26%-130%)

75.2 (32%-135%)

71.4 (34%-125%)

05/20/14 20:51

Page 25 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gei.com

Workorder: 348427

Parmname

HPLC-PAH
Batch 1387954

Client SQG: X0045

NOM

QC Summary
Project Description: RC-232 Soil Page 3 or 4

Samnle Oua OC Units RPD% REC% Range Anist Date Time

Benzo(k)fluoranthtnc

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Fluorcne

lndcno(1,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

**Decafluorobiphenyl

QC1203088514 348427003 MSD
Acenaphthene

Acenaphthylenc

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthenc

Benzo(ghi)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(ah)anthracene

Fluoranthene

86.6

173

173

173

1730

173

1730

1730

173

8660

1730

1730

1730

173

173

173

173

86.5

173

173

173

0.276

2.42

0.552

4.38

5.18

0.552

5.18

5.18

5.60

5780

5.18

5.18

1.73

0.552

1.28

2.52

0.552

0.276

2.42

0.552

4.38

71.8

141

147

132

1310

138

1170

1340

140

5880

1390

1210

1340

140

131

139

129

74.8

150

153

141

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg

ug/kg 4.38

ug/kg 0.906

ug/kg 0.484

ug/kg 2.29

ug/kg 0.574

ug/kg 4.54

ug/kg 4.17

ug/kg 4.15

ug/kg 6.42

ug/kg 3.85

ug/kg 6.20

82.9 (48%-142%) CWW 05/20/14 20:51

79.8 (39%-127%)

84.9 (38%-130%)

73.8 (20%-139%)

75.7 (51-/90%)

79.9 (41%-145%)

67.4 (43%-87%)

77.3 (50-/o.100%)

77.5 (18%-149%)

67.8 (23-104%)

80.4

70.2

77.6

80.9

74.8

78.9

74.6

86.5

85.4

88.4

78.8

(0%-30%)

(00/-30%)

(0%-30%)

(0%-30%)

(0-/e30/.)

(0%-30%)

(0O-O30%)

(00/-30%)

(00% )

(0/6-30%)

(0%-30%)

05/20/14 21:33
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

QC Summary
Workorder: 348427 Client SDGt X0045 Project Description: RC-232 Soil Page 4 of 4

Parmname NOM Sample Qual QC Units RPD% REC%. Range A ist Date Time

HPLC-PAH
Batch 1387954

Fluorene 1730 U 5.18 1380 ug/kg 5.25 79.9 (0%-30%1) CWW 05/20/14 21:33

Indeno(1,2,3-cd)pyrene 173 U 0.552 143 ug/kg 3.56 82.9 (0%-30/.)

Naphthalene 1730 U 5.18 1180 ug/kg 1.14 68.3 (00/-30%)

Phenanthrene 1730 U 5.18 1410 ug/kg 4.88 81.3 (0/6-30%)

Pyrene 173 5.60 146 Ug/kg 3.97 80.9 (0%-30%)

**Decafluorobiphenyl 8650 5780 5980 Ug/kg 69.2 (23%-104%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aldol-condensation product

B The analyte was detected in both the associated QC blank and in the sample.

C Analyte has been confirmed by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDL/MDL (as

appropriate).Value is estimated

P Aroclor target analyte with greater than 25% difference between column analyses.

T Spike and/or spike duplicate sample recovery is outside control limits,

U Analyzed for but not detected above limiting criteria. Includes MDL, MDA, PQL, zero, counting error, and total analytical error.

X Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Y Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

Z Consult Case Narrative, Data Summary package, or Project Manager concerning this qualifier

o Analyte failed to recover within LCS limits (Organics only)

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more or %RPD not applicable.

A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptance criteria when the sample is greater thaa

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of+1- the

RL is used to evaluate the DUP result.
* Indicates that a Quality Control parameter was not within specifications.

For PS, PSD, and SDILT results, the values listed are the measured amounts, not final concentrations,

Where the analytical method has been performed under NELAP certification, the analysis has met all of the

requirements of the NELAC standard unless qualified on the QC Summary.

Page 27 of 105
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Date: 2 June 2014
To: Washington Closure Hanford Inc. (technical representative)
From: ELR Consulting
Project: 100-JU-2 & 100-1U-6 Remaining Waste Sites - Soil Full Protocol - Waste Site

1 00-D-75:2
Subject: Diesel Range Organics - Data Package No. X0045-GEL

INTRODUCTION

This memo presents the results of data validation on Data Package No. X0045
prepared by GEL Laboratories (GEL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Date Media Validation Analyte
J1T349 5/8/14 Soil C See note 1
J1T350 5/8/14 Soil C See note 1
J1T351 5/8/14 Soil C See note 1
J1T352 5/8/14 Soil C See note 1
J1T353 5/8/14 Soil C See note 1

1 - Diesel range organics by NWTPH-d.

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling and
Analysis Plan (DOE/RL-96-22, September 2009). Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client

DATA QUALITY OBJECTIVES

Holding Times

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Analytes must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded, but not by greater than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If holding times are exceeded by greater than two times the limit, all

1



associated detectable sample results are qualified as estimates and flagged "J" and all
non-detects are rejected and flagged "UR".

All holding times were acceptable.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At least
one acceptable method blank analysis must be conducted for every 20 samples. No
contaminants should be present in the method blank. Analytical results for analytes
present in any sample at less than five times the concentration of that analyte found in
the associated blank are qualified as non-detects and flagged "U". Common laboratory
contaminants present in samples at less than ten times the concentration of that
analyte found in the associated blank are qualified as non-detects. If a sample result is
less than the CRQL and is less than five times (or less than ten times for lab
contaminants) the highest associated blank result, the sample result value is raised to
the CRQL level and qualified as undetected "U".

All method blank results were acceptable.

Field (equipment) Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical accuracy
of the reported data and the effect of the matrix on the ability to accurately quantify
sample concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using five compounds for which percent recoveries must be within a range of
50-150% or within laboratory control limits. If spike recoveries are outside control limits,
detected sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Undetected sample results with spike recoveries below
control limits are qualified as estimates and flagged "UJ". Undetected sample results
are not qualified if the spike recovery is above control limits. Sample results greater
than five times the spike concentration require no qualification.

All accuracy results were acceptable.

2



Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for individual
samples. Matrix-specific surrogate compound recovery control windows have been
established by the EPA CLP program. If two surrogates of the same class of
compounds (base/neutral or acid) are out of control limits, all associated sample results
greater than the contract required quantitation limit (CRQL) are qualified as estimates
and flagged "J". Sample results less than the CRQL and below the lower control limit
are qualified as estimates and flagged "UJ". Sample results less than the CRQL with
recoveries above the upper control limit require no qualification. If a surrogate recovery
is less than 10%, detects are qualified as estimates and flagged "J" and nondetects are
rejected and flagged "UR".

All surrogate results were acceptable.

- Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the recoveries
of duplicate matrix spike analyses performed on a sample. Samples results must be
within RPD limits of +/-30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated detected
sample results are qualified as estimates and flagged "J". If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

One set of field duplicates (J1T351/J1T353) were submitted for analysis. Field
duplicates are compared using the same criteria as for laboratory duplicates. All field
duplicates were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the required quantitation
limits (RQL's) to ensure that laboratory detection levels meet the required criteria. All
analytes met the RQL.
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Completeness

Data package No. X0045 was submitted for validation and verified for completeness.
Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

Washington Closure Hanford Contract #SOOW307AOO (March 2008), Data Validation
Services, March 2008.

DOEIRL-96-22, Rev. 5, 100 Area Remedial Action Sampling and Analysis Plan, U.S.
Department of Energy, September 2009.
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Qualifiers which may be applied by data validators in compliance with the WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in the
sample. The value reported is the same quantitation limit corrected for
sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in the
sample. Due to a minor QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due to a
minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in the
sample. Additionally, the data is unusable due to an identified major QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value. The
data may not be valid for some specific applications (i.e., usable for decision-
making purposes).

N - Indicates presumptive evidence of a compound. The data may not be valid
for some specific applications usable for decision-making purposes).

6



Appendix 2

Summary of Data Qualification
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DIESEL RANGE ORGANIC DATA QUALIFICATION SUMMARY*

SDG: X0045 REVIEWER: Project: 100-D-75:2 PAGE 1 OF I
ELR

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.

* U

* C
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 22, 2014

Client SDG: X0045

Client Sample ID: J1T349 Project: WCHN00213
Sample ID: 348427001 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:50
Receive Date: 09-MAY-14
Collector Client
Moisture: 1.77%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CI0-C20) U 2180 2180 6720 ug/kg I BYTI 05/21/14 1235 1388965 1
Motor Oil (C20-C36) 6810 2180 6720 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
SW946 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964

The following Analytical Methods were performed:
Method Description Analyst Comments

NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 453 ug/kg 672 67.5 (50%-150% )

Corrected"

Notes:

Page 38 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis
Report Date: May 22, 2014

Company: WC-Hanford, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner Client SDG: X0045
Project: RC-232 Soil
Client Sample ID: JIT350 Project: WCHN00213
Sample ID: 348427002 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 08:57
Receive Date: 09-MAY-14
Collector: Client
Moisture: 1.17%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2170 2170 6660 ug/kg I BYTI 05/21/14 1313 1388965 1
Motor Oil (C20-C36) J 5680 2170 6660 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15114 1000 1387937
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964
The following Analytical Methods were performed:
Method Description Analyst Comments

NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
o-Terphenyl SW 354IINWTPH-Dx in Soil "Dry Weight 554 ug/kg 666 83.1 (50%-150%)

Corrected"

Notes:

Page 39 of 105

11



GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel com

Certificate of Analysis

Company: WC-Hanfoni, Inc.
Address: 2620 Fermi Avenue

MSIN H4-21
Richland, Washington 99354

Contact: Joan Kessner
Project: RC-232 Soil

Report Date: May 22, 2014

Client SDG: X0045

Client Sample ID: JIT351 Project: WCHN00213
Sample ID: 348427003 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector: Client
Moisture: 3.85%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (C10-C20) U 2250 2250 6930 ug/kg I BYTI 05/21/14 1352 1388965 t
Motor Oil (C20-C36) J 5740 2250 6930 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964

The following Analytical Methods were performed:
Method Description Analyst Comments

NWTPH-Dx in Soil
Surrogate/Tracer Recovery Test Result Nominal Recovery/o Acceptable Limits
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 482 ug/kg 693 69.5 (50%-150%)

Corrected"

Notes:

Page 40 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN 1-14-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 22, 2014

Client SDG: X0045

Client Sample ID: JIT352 Project: WCHN00213
Sample ID: 348427004 Client ID: WCHN001
Matrix: SOIL
Collect Date: 08-MAY-14 09:40
Receive Date: 09-MAY-14
Collector Client
Moisture: 2.08%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method

Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
Diesel Range Organics (CIO-C20) U 2190 2190 6730 ug/kg I BYTI 05/21/14 1432 1388965 1
Motor Oil (C20-C36) J 4160 2190 6730 ug/kg I
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW46 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 0920 1388964

The following Analytical Methods were performed:
Method Description Analyst Comments
I NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test Result Nominal Recovery% Acceptable Limits
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 490 ug/kg 673 72.9 (50%-150%)

Corrected"

Notes:

Page 41 of 105
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GEL LABORATORIES LLC
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com

Certificate of Analysis

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington 99354
Joan Kessner
RC-232 Soil

Report Date: May 22, 2014

Client SDG: X0045

Client Sample ID: JIT353 Project: WCHN00213
Sample ID: 348427005 Client ID: WCHN00l
Matrix: SOIL
Collect Date: 08-MAY-14 09:10
Receive Date: 09-MAY-14
Collector: Client
Moisture: 2.91%

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch Method
Diesel Range Organics
SW 3541/NWTPH-Dx in Soil "Dry Weight Corrected"
DieselRangeOrganics(CIO-C20) U 2230 2230 6850 ug/kg I BYTI 05/21/14 1510 1388965 I
Motor Oil (C20-C36) i 6820 2230 6850 ug/kg
The following Prep Methods were performed:
Method Description Analyst Date Time Prep Batch
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/15/14 1000 1387937
SW846 3541 3541 DRO IN SOIL PREP CXR2 05/20/14 1227 1388964
The following Analytical Methods were performed:
Method Description Analyst Comments

NWTPH-Dx in Soil

Surrogate/Tracer Recovery Test Result Nominal Recovery/o Acceptable Limits
o-Terphenyl SW 3541/NWTPH-Dx in Soil "Dry Weight 499 ug/kg 685 72.8 (50%-150%)

Corrected"

Notes:

Page 42 of 105
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FID Diesel Range Organics
WC-HANFORD, INC. (WCHN)

SDG X0045

Method/Analysis Information

Procedure: Analysis of Diesel Range Organics by Flame Ionization Detector

Analytical Method: NWTPH-Dx in Soil

Prep Method: SW846 3541

Analytical Batch Number: 1388965

Prep Batch Number 1388964

Sample Analygis

The following samples were analyzed using the analytical protocol as established in NWTPH-Dx in Soil:

Sample ID Client ID
348427001 JIT349
348427002 JIT350
348427003 J1T351
348427004 JIT352
348427005 J1T353
1203091081 Method Blank (MB)
1203091082 Laboratory Control Sample (LCS)
1203091083 348427005(JIT353) Matrix Spike (MS)
1203091084 348427005(JIT353) Matrix Spike Duplicate (MSD)

The samples in this SDG were analyzed on a "dry weight" basis.

Preparation/Analytical Method Verification

SOP Reference
Procedure for preparation, analysis and reporting of analytical data are controlled by GEL Laboratories LLC as
Standard Operating Procedure (SOP). The data discussed in this narrative has been analyzed in accordance with
GL-OA-E-003 REV# 24.

Raw data reports are processed and reviewed by the analyst using the Chemstation software package. False
positives have been removed from the quantitation reports per standard operating procedures (SOP).

Calibration Information

Initial Calibration
All initial calibration requirements have been met for this sample delivery group (SDG).

Continuing Calibration Verification (CCV) Requirements
All associated calibration verification standard(s) (ICV or CCV) met the acceptance criteria. Analyte peaks
eluted within the established retention time windows for this method.

Page 33 of 105
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Quality Control (QC) Information

Method Blank (MB) Statement '
The MB analyzed with this SDG met the acceptance criteria.

Surrogate Recoveries
All surrogate recoveries were within the established acceptance criteria for this SDG.

Laboratory Control Sample (LCS) Recovery
The LCS spike recoveries met the acceptance limits.

QC Sample Designation
Sample 348427005 (J IT353) was selected for the matrix spike and matrix spike duplicate analysis.

Matrix Spike (MS) Recovery Statement
The MS recovery was within the established acceptance limits.

Matrix Spike Duplicate (MSD) Recovery Statement
The MSD recovery was within the established acceptance limits.

MS/MSD Relative Percent Difference (RPD) Statement
The RPD between the MS and MSD met the acceptance limits.

Technical Information

Holding Time Specifications
GEL assigns holding times based on the associated methodology, which assigns the date and time from sample
collection of sample receipt. Those holding times expressed in hours are calculated in the AlphaLIMS system.
Those holding times expressed as days expire at midnight on the day of expiration. All samples in this SDG met
the specified holding time.

Preparation/Analytical Method Verification
All procedures were performed as stated in the SOP. Analyte peaks eluted within the established retention time
windows for this method.

Sample Dilutions
The samples in this SDG did not require dilutions.

Sample Re-extraction/Re-analysis
All samples in this SDG were extracted and analyzed twice due to Method Blank contamination in the first
analysis, The second analysis was reported.

Miscellaneous Information

Electronic Package Comment

This package was generated using an electronic data processing program referred to as "virtual packaging". In an
effort to increase quality and efficiency, the laboratory is developing systems to eventually generate all data
packages electronically. The following change from "traditional" packages should be noted:

Analyst/peer reviewer initials and dates are not present on the electronic data files. Presently, all initials and
dates are present on the original raw data. These hard copies are temporarily stored in the laboratory. The data
validator will always sign and date the case narrative.

Data Exception (DER) Documentation
Data exception report (DER) is generated to document procedural anomalies that may deviate from referenced

Page 34 of 105
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SOP or contractual documents.

Manual Integrations
Certain standards and samples may have required manual integration to correctly position the baseline as set in
the calibration standard injections. If manual integration was performed, copies of all manual integration peak
profiles are included in the raw data section of this fraction.

Additional Comments
The additional comments field is used to address special issues associated with each analysis, clarify
method/contractual issues pertaining to the analysis, and to list any report documents generated as a result of
sample analysis or review. The additional comments were not required.

System Configuration

The Diesel Range Organics analysis was performed on the following instrument configuration:

Instrument

Agilent Gas
Chromatograph

System
Configuration

Agilent 6890N
GC/FID

Column
ID

DB-5MS

Column Description

30m x 0.25mm,
0.25um(J&W)

CertIfication Statement

Where the analytical method has been performed under NELAP certification, the analysis has met all of the
requirements of the NELAC standard unless otherwise noted in the analytical case narrative.

Page 35 of 105
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-232-061
Collector Company Contact Telephone No. Project Coordunator Price Code Data Turnaround

X teze t I Joan Kessner 375-4688 KESSNER, JH
Project Designation Samplng Location SAF No.

100-IU-2 & 100-IU-6 Remaining Waste Sites 100-D-75:2 Confirmatory Sampling RC-232
ice Cheat No. Field Logbook No. OA Method of Shipment

C - 0 l - I EL-1667-01 C10072A000 Comniercal Carer
Shipped To Ofte Property No. 811 of LadingIAIr Bill No

GEL Laboratories Chariston - _ __ _

Other Labs Shipped To

Cod4C Cool 4C Cool 4C CoO 4C
Preservation

Type of Container GwP aG aG &G

POSSIBLE SAMPLE HAZARDSIREMARKS No. of ContaIner(s) 1 I 1

None
Volume 125 125nL 125nL 125mL

Special Handling and/or Storage S i TPieae
Cool 4C Sample Analysis speoaw Range- PCMs - 8082 PAkis -8310

InstrUCboS WrPH-D+

Sample No. Matrix Sample Date Sample Time

J1T349 SOIL . 5
J1T350 SOIL

J1T351 SOIL c_

J1T352 SOIL C

J1T353 SOIL X_

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
RewntuRed ByRenoed Frdn krcel By&4tred in atmne \%)3 (1) ICP Metals - 6010TR (Close-oot List) {Aluminum, Antimony. Arsenic. Baurn. Berysim, Boron Cadmium,

\ Ca nm, Chromium, Cobalt Copper. Iron. Lead, Magnesium. Manganese, Molybdenum Nickel, Potassium,
- I Selenium. Silkon, Silver, Sodium. Vanadtum. Zinc); Mercay - 7471 - (CV) (Menruy)

ReowmovW F etud in Datefmme

Rlnie D tM 8y-SLe ,DKt
R60W* 20 FUa2 / I REVIEWEDU__ _ _ _ _ 'Ma:I'~L~ a 1 ia5- .PW BY

Rehnqu dshed By ftemns ed From Da e arme Rec ve y Irred in Dat whe

Rdnqwihed By/Rmoved Fr-n DafThmw By ieyored in DaeTanime

FINAL SAMPLE Om Ioal U0d OMyosm BY

DISPOSITION
WCH-EE-011

Page 4 of 105
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Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC.232046 P*22

Collector Company Contact Telephone No. Project Coordinator Price Code Data Turnaround
\ o Q S Joan Kessner 375-4688 KESSNER, JH

Project Designation Sampling Location SAF No. \
100-IU-2 & 100-lU-6 Remaining Waste Sites 100--75:2 Cnfirrmtory Sampling RC-232

Ice Chest No. Fied Logbook No. GA Method of Shipment
('(- - ~ --- I( EL-1667-01 C10D72AOOO Commerical Carrier

Shipped To Offsit Properly No. 811 of LadlngrAk 8il No.
GEL Laboratories Chariston t _

Other Labe Shipped To

Coo4 I: cod C o4C Coo d 4C
Preservatn_

Type of Container Gp aG aG S

POSSIBLE SAMPLE HAZARDSIREMARKS No. of Cortainer(s) I 1

Volume 125mL 126mL 125mL 125L

Special Handling and/or Storage S e (ii T
Cod 4C Sample Analysis Speca Rare- PCS - OO2 PAHs -8310

kawirna" WTP-O+

Sample No. Matrix Sample Date Sample Time

JIT354 SOIL C __

JiTe55- wit

CHAIN OF POSSESSION Signiprint Namns SPECtAL NTR CTKMS
Reinquhed By/Remerd From / 3 f Ra ed syrSored in einTe \m t (1) ICP Metals - 6010TR (Closs-out List) (Aiurinum, Antirony, Asenic, Barium, Beryllium, Bcron Cadmium,

\ Calum. Cromim Cobt. Coppe. Ir. Lead. Magnesim , Manganese, Malybdenum. Nintel Potassium.
Selenium. Siion. Siwvr. Sodium, Va oium, Zinc); Memnry - 7471 -(Cv) #Aercty

___ __ ___ _ /___ _ 3__ R REVIEWED

Ran.Qed Siemnord From Oelina MdIn D ATIE

cqrished tenmed From Datem~me Receed BWkored in Osaefrine

ReM nqueuned By1ltoed From Dalmmle tereed BWSWWed in D0ieTirme

FINAL SAMPLE Dis-Mod Osceed By DaiemTinu
WSPOSION

Page 5 of 105
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL: AB_ __

PROJECT: e-) 7S, DATA PACKAGE:

VALIDATOR: S4. LAB: DATE

SDG: N6 1
ANALYSES PERFORMED

8015 8021 8141 8151

WTPH-HCID WTPH -G WTP1-D

SAMPLES/MATRIX:

(T3" JIr350 3(t35/ )_/r3S/ J/73s?

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present? .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ....... Y /A

Comments:

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations acceptable? . ... . . . . . . . . . . . . . . . . . ... .... .. .... .. .... .... ... ... . Yes No N/A

Continuing calibrations acceptable?........ .... .. ... . .. ... ... .... ... ... ... .... ... ... ... ... Yes N N/A

Standards traceable? ............................................................................................................................ Y es N N /A

Standards expired?................................................................................................................................... Y es o N /A

Calculation check acceptable?.......................................................... . .............. .. ... .... ... ... ... .... .. .... ... ... . Y es N /

Comments:

22



HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ........................................................................................ .Yes N o

Calibration blank results acceptable? (Levels D, E).....................................N...... Y N/A

Laboratory blanks analyzed?.......................... .... .. .... .... ... .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... ..  No N/A

Laboratory blank results acceptable?.............................................. .... Y N/A

Field/trip blanks analyzed? (Levels C, D, E)...... ........................ ........... , ................... e No

Field/trip blank results acceptable? (Levels C, D, E) .................................... .................................... Yes No

Transcription/calculation errors? (Levels D, E)....................................................................................... Yes No N

Comments:

LA~Z

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed? .................................................................. No N/A

Surrogate/system monitoring compound recoveries acceptable? ..... ......................................... Y No

Surrogates traceable? (Levels D, E).................................................. Yes N

Surrogates expired? (Levels D , E)..................................................................................................... . N o

MS/MSD samples analyzed?....................................................... No N/A

M S/M SD results acceptable?......................................................................... ... ... ... ... ... ... ... ... . . . . . . . Y e No

MS/MSD standards NIST traceable? (Levels D, E).................................... Yes No

M S/M SD standards expired? (Levels D, E) ................................................................................... No

LCS/BSS sam ples analyzed?............................................................... . ............................................ N o N /A

LCS/BSS results acceptable?....................................................................... ................... . s N

Standards traceable? (Levels D , E)..................................................................................................... Yes No

Standards expired? (Levels D, E).................................................Yes No N

Transcription/calculation errors? (Levels D, E)........................................ Yes No /

Perform ance audit sam ple(s) analyzed? .................................................................................................. Y es A

Performance audit sample results acceptable?..................................................................................... Yes No N

Comments:

23



H4NF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION ChECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable? .. .......................................................... .... .. ... ... .... ... ... ... .... ... ... ... .... ..  o N /A

D uplicate results acceptable? ..... ......... ...................... ....................................................................... s N o N

MS/MSD standards NIST traceable? (Levels D, E)............................................................................... .Yes No

M S/M SD standards expired? (Levels D, E) ........................................................................................... Y

Field duplicate RPD values acceptable? .. . . . . . . . .. .... .. .... ... ... ... .... . .... .. . .  YeNo

Field split RPD values acceptable?.................. ................................. .. ... ... ... ... .... ... ... ... ... .... ... ... ... ... .. Y es N

Transcription/calculation errors? (Levels D, E)....... ............................... ................... ................ Yes No

Comments:

6. HOLDING TIMES (all levels)

Sam ples properly preserved?........................................................ .. .. ... ... .... ... ... ... .... ... ... ... ... ... ... ... .. . .  Yes o N/A

Sample holding tim es acceptable?........................................................ . ... .... ... ... ... .... ... ... ... ... ... ... ... ....  . .. Y es N o N/A

Comments:
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HNF-20433 REV 0

GENERAL ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all

levels)

Results reported for all requested analyses?.......................................... .. .. ... ... .... ... ... ... .... .. .... .. ... . .. . Y es o

Results supported in the raw data? (Levels D, E)..........-.......................................... .es N

Samples properly prepared? (Levels D, E)..... ...................................... Yes No

Detection lim its m eet RD L? ............ .. .............. , ..................... . ................................................ Yes No N/A

Transcription/calculation errors? (Levels D, E).................,............................................................ es N

Comments:

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil & (or other aborbant) cleanup performed?........................................... .... .. .... ... ... .. .... ... ... ... ... .. Yes No /A

Lot check performed?................................ ......................... Yes N/A

Check recoveries aceptable?................................................................................................................... Y es o N /A

Check m aterials traceable? . ........................................................... .. ... ... .... ... .. ... ... .... . ... ... ... .... ... . . . . Yes N N /A

Check materials Expired?.......... ... ... ... . . . . . . .. ... ... ... ... . . . . . . . . . . . . . .  ... ... . . . . . Yes N N/A

Analytical batch QC given sim ilar cleanup? ................................................ .. ... ... .... ... ... .. ... .. .... ... ... ... ... . Yes N N/A

Transcription/Calculation Errors? ...... ............................. ... .... ... ... ... .. . ... ... .... ... .. ... . . . . .. ... . Yes No /

Comments:
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GEL LABORATORIES LLC
2040 Savage Road Charleston, SC 29407 - (843) 556-8171 - www.gel.com

WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, Washington

Contact: Joan Kessner

QC Summary Reoort Date: May 22, 2014

Workorder: 348427 Client SDG: X0045 Project Description: RC-232 Soil

Parmname NOM Sample Qual QC Units RPD% REC% Range Anist Date Tin

Diesel Range Organics
Batch [388965

QC1203091082 LCS
Diesel Range Organics (C I-C20)

Motor Oil (C20-C36)

**o-Terphenyl

66000

66000

47700 ug/kg

55700 ug/kg

518 ug/kg660

72.4 (70%-130%) BYTI 05/21/14 1i

84.5 (70%-130%)

78.6 (50%-150%)

QCl203091081 MB
Diesel Range Organics (ClO-C20)

Motor Oil (C20-C36)

05/21/1411U 2160 ug/kg

U 2160 ug/kg

**o-Terphenyl

QC1203091083 348427005 MS
Diesel Range Organics (CIO-C20)

Motor Oil (C20-C36) .

**o-Terphenyl

663

68300 U 2230

68300 J 6820

683 499

519 ug/kg

50600 ug/kg

63000 ug/kg

532 ug/kg

78.3 (50%-150%)

74.1 (70%-130%)

82.3 (70%-130%)

77.8 (50%-150%)

QC1203091084 348427005 MSD
Diesel Range Organics (C I0-C20)

Motor Oil (C20-C36)

**o-Terphenyl

67800 U 2230

67800 J 6820

678 499

55100 ug/kg 8.49 81.3 (0%-20%)

68200 ug/kg

553 ug/kg

7.85 90.6 (0%-20%)

81.7 (50%-150%)

Notes:

The Qualifiers in this report are defined as follows:

A The TIC is a suspected aidol-condensation product

B The analyte was detected in both the associated QC blank and in the sample,

C Analyte has been confir'med by GC/MS analysis

D Results are reported from a diluted aliquot of sample.

E Concentration exceeds the calibration range of the instrument

J The analyte was detected at a value less than the contract required detection limit (RDL), but greater than or equal to the IDI/MDL (as
appropriate).Value is estimated
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